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N recent vears a large number of investi- 

gations have been made to determine 
the relation of different biological effects 
of roentgen rays to the 1onization which 
they produce tn air in its dependence on 
the wave lengt h of the ravs. These investi- 
gations are very important because of their 
bearing upon the practical therapeutic 
application of the roentgen rav; but of 
equal importance ts the information which 
may be derived from these studies regard- 
ing the nature of the action of roentgen 
rays on the biological cell. In this report we 
shall o1\ e the results of different investiga- 
tions which we have made in the hope of 
throwing light upon this last problem. 

In our first) investigations have 
studied the chemical action of roentgen 
ravs on homogeneous solutions. In accord- 
ance with a law which, as we shall see 
presently, is of fundamental importance 
for this whole problem, the result of these 
investigations may be so expressed that 
by a constant ratio of the amounts of 
energy absorbed tn the irradiated solution 
and in the air, the relationship of the 
chemical effect and the tonization is inde- 
pendent of the wave length. On the basts 
that the average intensity of the rays in the 
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solution and in the air ts equal, this rela- 
tionship therefore depends on the ratio of 
the two coefficients of absorption. As is well 
known, the total absorption of roentgen 
rays is the sum of the photo-electric absorp- 
tion and the Compton absorption. The 
photo-electric absorption can at present 
be determined experimentally only for the 
heavier elements; for these it varies at least 
very nearly in the same way with the 
wave length for the different elements 
and undoubtedly this will hold true also 
for the lighter elements with which we 
are dealing here. Furthermore we may 
theoretically expect that the Compton 
absorption per gram-electron would be 
very nearly the same for elements which 
are not very far apart in the periodic table. 
On these assumptions the condition for a 
constant ratio of the two coefficients of 
absorption ts that the photo-electric absorp- 
tion per gram-electron shall be the same 
for the chemical system and for the air. 
We have expressed this condition before by 
stating that the effective atomic numbers 
of the two systems must be the same. (With 
the photo-electric absorption per gram- 
electron varying as the third power of the 
atomic number, the effective atomic num- 
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ber of the compound n,A + n.B : 
composed of n; atoms of atomic number A, 
n,A? + + 
nA + ) 
Therefore if the irradiated solution con- 
tains only lighter elements, we may expect 
that if the effective atomic number of the 
solution is equal to that of air, the rela- 
tionship of chemical effect and of toniza- 
tion will be independent of the wave length. 

If the effective atomic numbers are differ- 
ent, this independence will still hold for 
the longer wave lengths for which the 
Compton absorption ts inappreciable, while 
for the shorter rays the chemical effect 
will be too small or too large, according 
as the effective atomic number of the solu- 
tion ts larger or smaller than that of air. 
Quantitatively the relation is expressed 

C,N*(air) + 
N*(solution) + 
C,N* and C, are the photo-electric and 
Compton absorptions respectis ely. We 
have tested this equation by adding salts 
such as potassium chlorid to the irradiated 
solutions and found a good agreement with 
Compton’s theory. 

This effect may well be of importance 
In its relation to the action of roentgen 
rays on the biological cell. It is true that 
the effective atomic number of the biologi- 
cal cell as a whole is about the same as 
that of air; but undoubtedly it is not the 
average composition of the cell as a whole 
that counts, because probably the decid- 
ing action of the ravs affects only a small 
part of the cell, the effective number of 
which may well be different from that of 
the cell as a whole. For instance, this 
eat of the cell may have a comparatively 

igh content of mineral salts such as 
potassium chlorid, which its 
effective atomic number would be rather 
high. Of course the effective atomic 
number would depend on the wave length, 
if the length of the path of the secondary 
photo-electrons is of the same order as 
the dimensions of this part of the cell. 

The problem of the relationship of the 
biological effects of roentgen rays to their 
ionization in air is a special case of the 
general problem of the dependence of the 
relationship of any two effects of roentgen 
rays on the wave length. This problem is 
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of both theoretical and practical interest 
to physicists, and different investigations 
bearing on it have been made. For instance, 
comparison has been made (1) of the toniza- 
tions produced — by 
different 


roentgen rays In 
(2) of the photographic 
effect of roentgen rays and the tonization 
they produce in air; (3) of the 1onization 
produced tn airand (4) the energy absorbed; 
and (5) of the chemical effect of ditferent 
radioactive rays and their ionization in 
air. The problem is still in an unsettled 
state; there is, however, no doubt that 
the law stated above, that the effect of 
roentgen rays on a system when a constant 
amount of energy ts absorbed ts independ- 
ent of the wave length of the rays, has a 
wide range of applicability, although it 
may not hold in all cases. 

We may obtain an understanding ot 
this law by making use of the picture ot 
the quantum theory of the atom. Thus 
when roentgen rays are absorbed we may 
assume that through the medium of the 
fast secondary electrons all the energs 
of the roentgen rays is used to carry a 
certain number of molecules over into 
certain excited states, and that all effects 
of the roentgen rays which we observe 
are primarily due to these excited mole- 
cules. One law which therefore evidently 
is of fundamental importance for our 
problem is the one which governs the 
dependence of the relative probability for 
the production of the different types of 
excited molecules on the velocity of the 
exciting electron. It is theoretically prob- 
able that for the high velocities of the 
secondary electrons with which we are 
dealing, this probability is independent 
of the velocity. If this ts so, we may con- 
clude that the number of excited molecules 
of any tvpe which ts produced is depend- 
ent only on the total energy absorbed, 
and any effect which ts dependent only 
on the number of the different excited 
molecules would therefore be independent 
of the wave length when a constant amount 
of energy is absorbed. This would be the 
case for the ionization of a gas or the 
chemical effect of the rays in a homogene- 
ous liquid. However, it is probable that 
there will be cases in which the length 
of the path and the density of the excited 
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molecules along the path of the secondary 
electrons are of Importance in the produc- 
tion of the final effect. This, for instance, 


micht well be expected to be true of 
effects produced in’ disperse mediums 
like biological cells, if the size of the 


disperse phases is of the order of the length 
ot the path ot the secondary electron.* In 
such cases we may then have effects which 
will show dependence on the wave lengths. 
The theory outlined has been 
tested for two reactions, the oxidation of 
ferrosulphate (to ferrisulphate) and the 
oxidation of oxvhemoglobin (to methemo- 
globin), both in diluted watery solution. 
These reactions are typical ot a 
of reactions for which we may assume 
that the primary action of the ravs takes 
place onthe water molecules, a certain num- 
ber of active modifications of the water 
molecule being produced to which the 
finally observed transformations are due. 
If the water is pure, all or certain of these 
active molecules will, as is well known, be 
transtormed to hydrogen and oxvgen gas 
and partly also to hydrogen peroxid. 
According to our investigations and as 
was to be expected theoretically, the total 
number of active molecules produced in 
water is of the same order as the number 
of ions produced in the same weight of air: 
that is, for a dose of 1 Kilo-Roentgen a 
number corresponding to a concentration 
of the order of 10° 
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To obtain appreci- 
able percentile etlects In reactions of thts 
kind we must therefore work with very 
dilute solutions; we have usually worked 
with concentrations of the order of 10° *n, 
using doses of the order of 50 K-R. A closer 
study of these reactions is very attractive, 
not alone theoretically but also from the 
point of view of working Out a practical 
chemical dosimeter. We hope later to be 
able to give some contributions to this 
problem; at present, however, we have 
had little occasion for a systematic study, 
although different observations which may 
be found of interest will be reported in the 
description of our experiments. 

For technical reasons our investigations 
on oxvhemoglobin will be reported first. 


* The investigations of the photographic plate of Bert! J and 
Gslocker* Is interestin from this pornt of vi 
tA dose of about soK-R. w tr 
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EXPERIMENTAL TECHNIQUI 


Production of Radiations. For most ot 
the effects studied a much greater roentgen- 
ray intensity Is necessary than that which 
can be produced by the standard roentgen- 
ray tubes. We therefore have constructed 
special tubes, the most important points In 
the design of which are a smal! diameter 
and a large current capacity. Furthermore, 


these tubes are made of lithtum.§ glass 
whereby a very considerable increase of 
the intensity of the long radiations 1s 


obtained. The diameter of the tubes at 
present employed is > centimeters, although 
one could easily make them much smaller. 
The anode is water cooled and the tube will 
stand an input of about 5 kw. without 
heating the water to the boiling point. At 
present the current through the tube 
is. limited by the maximum carrving 
capacity of the mechanical rectifier, which 
is about 40 ma. We have constructed 
tubes with anodes of different metals. In 
our first Investigations tn which high homo- 
geneity has not been so important, we 
have for convenience used only a tungsten 
tube. The different radiations were pro- 
duced by the of different selective 
filters. Three radiations have been 
employed, by the use of a molybdenum, a 
tin, and a copper filter. Our focal distance 
has been 10 cm. The intensity of the radia- 
tions at this distance is about 40,000 
Roentgen per hour. The radiations are 
defined as follows: 


use 


TRANSFORMER WITH  MIECHANICAI 
Lithium glass tube. 
Potential: 105 kv. 


RECTIFICATION 
Tungsten target 


iS Measured with a 


(2.6 
sphere gap 
Current: 25 ma. 
Filter: 0.38 mm. copper plus 0.5 mm. alumt- 
num. 
Copper 0.248 A 
\ eff by absorption in 
iver 0.245 A 
Tin 0.248 A 
11. Potential: 60 kv. 
Current: 40 ma. 
Filter: 0.20 mm. Tin 
Aluminum 0.§27 A 
I In 562 A 
it. Potential: 40 kv. 
Current: 40 ma. 
Filter: 0.0316 gr. sq. em. Molybdenum 
Aluminum 0.754 A 
\ eff by absorption in « Molybdenum 0.708 A 
Silver 0.754 A 


= 
| 
| 


614 


We have not determined the spectral 
composition of these radiations. Deter- 
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obtained. It will be seen by a study of 


these that radiation 1 does contain 


not 
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Fic. 1. Standard air ionization chamber. 


minations of the effective wave lengths 
corresponding to a few different selective 
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Fic. 2. lonization current in standard chamber 1 for 


different distances between electrodes. 


filters are given by which some idea of the 
composition of the radiations may be 


any radiation longer than the critical wave 
length of tin = 0.42 A. Radiation 11 
contains a small amount (a rough calcu- 
lation gives about 10 per cent) of rays 
shorter than the critical wave length of 
molybdenum \ = 0.62. A; radiation 
finally is for the greater part composed 
of rays between these two limits 0.42 
A and 0.62 A~ for the two other radiations, 
although an appreciable part of it extends 
beyond. A calculation shows that approxt- 
mately 60 per cent of radiation u_ lies 
between 0.42 A and 0.62 A, while 40 
per cent is beyond these limits with about 
an equal amount to either side. 
Measurement of lonization. The toniza- 
tion was determined by means of a large 
ionization chamber. For control, two 
chambers were constructed of which one 
(No. 1) was about 50 per cent larger than 
the other (No. tm) in all dimensions. 
Figure 1 shows a diagram of the larger 


— 


Von. No. 6 


chamber, the essential points in the design 
of which are familiar. The collecting 
electrode E | 20 cm) IS placed 
between two vuarding electrodes 

20 CM.). The adjacent ends ot these elec- 
trodes are cut off with a sharp edge so as 
to diminish the probability of the entrance 
of dust between them; the electric capac- 
itv of E; In relation to E. ts also thereby 
reduced and small changes which may 
occur in the distance the 
electrodes and cause minimum 
changes in the capacity of the insulated 


betw een 


svstem. The distance between E,; and 
is 0.35 mm., which is less than 1 per cent 
of the length of £;. As the effective length 
of E; we take 5.02 cm. E; and Ep» are sta- 
tionary; they mounted in a_ brass 
box which is completely surrounded by 
lead, 1 mm. in thickness except in the 
front, where 3 mm. lead ts used. With 
the very small amount of scattered radia- 
tion in the room, this protection is ample; 
and when the front slit of the chamber ts 
closed, the electroscope shows no observ- 
able leakage. All parts of the mside of the 
chamber are painted with India ink. At 
the front of the box is mounted a slide s, 
which carries the entrance slit, which is 
covered with o.o1 mm. celluloid. At the 
back of the box ts another slide s» which 
carries the exit slit, a circular hole 2.5 
cm. in diameter over which is mounted a 
lead tubing 10 cm. in length. These slides 
can move over half of the width of the 
chamber. The electrode Ey; can move over 
15 cm. It is supported by an insulated 
mounting and can be charged up to 
volts by means of a pb. Cc. 


are 
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generator. We 


use a potential of at least 200 volts per 


cm. between E; and £3, which ts always 
suflicient for a saturation current. The 
potential of E; Is about —200 volts; It 
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discharges over 22! volts and the guard- 
ing electrodes E, are kept at the potential 
of E; when half discharged; a change of 
the potential of E. of 6 volts changes the 
current to E,, about 1 per cent, when the 
electric force between E,; and Is 
volts per cm. 

For each trradiation, different tests of 
this chamber were made. The most tmpor- 
tant of these tests for us here is that in 
which the position of the electrode E; 
IS changed, the entrance and exit. slits 
being kept centered. Figure 2 shows the 


200 


honization ch imbe 


results of this test for radiations 1 and 111. 
In the final experiments we used a distance 
between E, and E; of ~ cm., which ts always 
suthcient to obtain the full ionization. 
The large chamber serves as the stand- 
ard, but the actual radiation of the chemi- 
cal solutions ts controlled by means of a 
small graphite chamber; it Is necessary to 
use this indirect method because for radia- 
tions 11 and 11 an appreciable fraction of 
the ray energy is the characteristic K- 
radiation from the filter, which fraction, 
because of the small distance between the 
filter and the trradiated solution, would not 
be truthfully recorded by the large toniza- 
tion chamber. Also, the small chamber 
will more truthfully record the scattered 


radiation (always very small) from the 
irradiated solution. A diagram of this 


small chamber ts given in Figure 3. For a 
distance of a few centimeters from the 
chamber the wire which connects. the 
electrode of the chamber with the electro- 
scope Is carried inside a very thin (3.5 mm. 
diameter) amber rod; the front of this rod 
projects into the chamber, thus serving as 
insulation for the electrode. The area of the 
amber inside the chamber is only a few 
square millimeters. The graphite used in 
this chamber has been especially prepared 
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and the amount of impurities ts below 0.01 
per cent.* The wall of the chamber ts 
0.30 mm. thick. 

The small chamber was compared with 
both of the large chambers for each 
radiation used. The smal! chamber was 
placed at the center of the entrance slit 
of the large chamber and readings were 
taken with the chambers alternately in 
place. The same electroscope is used in 
both measurements; the capacity of the 
clectroscope ts increased by adding a large 
condenser (about 1400 wat) and the differ- 
ence in the capacity with the large and 
small chamber in place is therefore small, 
of the order of 1.5 per cent. The results of 
the measurements are given in Table 1.7 
It will be seen that there is a difference of 
a tew per cent between the readings of the 
two large chambers; this difference is the 
same for all three radiations and tn regard 
to the variation of the readings with the 


wave length, with which we alone are 
dealing, the chambers are therefore 


identical; there is no reason to doubt the 
exactness of the values obtained for this 
variation and we have not tried to deter- 
mine what the reason is for the difference 
of the absolute readings of the chambers. 
Cells for Irradiation of Solutions. Two 
different cells were used for the irradiation 
of the solutions. One which we shall call 
the “glass cell,” consisted of a plane 
glass about 1 mm. in thickness tn which an 
oblong hole 6 cm. X 3 cm. was cut. Each 
side of this piece of glass was covered with 


a plane glass 0.10 mm. thick, the lower of 


these being held in place by a_bakelite 
frame perforated with soft rubber; the 
upper glass was kept in position by the 
capillary force of the liquid, the edge being 
sealed by the application of a small amount 
of melted vaseline. It is very important 


that the cell be tight, since the room where 


*We are indebted to the National Carbon Company otf 
Cleveland for the preparation of this graphite 

+ In an earlier paper* we have reported observations of the 
ionization current in small chambers of different materials trom 


which we have drawn the conclusion that the tonization in a small 
chamber which is made of a material with an effective atomic 
number equal to that of atmospheric air (7.66), would be the same 


is that of the same volume of air as determined with the large 
chamber. We should like to take this opportunity to say that 
the direct comparison which we have made has not verified this 
conclusion We have calculated the tonization for the N = 
-.66 chamber by equation (b), p. 457 of the earlier report,’ 
measuring directly the tontzation in small chambers of pure 
“er: aphite and magnesium (received by the courtesy of the Ameri- 
can Magnesium Corporation and stated to be 99 95 per cent 
pure The tonization ts larger in the small than in the large cham- 
ber, the diffe rence being 2 per cent for radiation m1 and 16 per 
cent for radiation 1. We are uncertain about the reason for this 


discrepancy; it is not due to any impurity of the small graphite 
chamber 
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GRAPHITE CHAMBER 
STANDARD CHAMBERS 


COMPARISON OF 


LARG 


Ratio of lonizations for 1 ¢.c. of 
Volume tn Standard —and Graphit: 
Chambers 
Radiations 
Standard 
Chamber 1 


Standard 
Chamber 11 


1 (0.245 A 1.207 1.235 
OF 1 03 
1 (0.527 A 1. 305 
1.07 
STANDARD CHAMBER: I 1 
Area entrance slits 1.227 sq. em. 1.227 sq. cm 
circular 0.636" 0.636 
Length 4.983 em. 2.405 


Insulated electrode 
length 5.018 2.52 
Length: 1.098 em. 
Diameter: 1.0905 
volume: 


GRAPHITI 
evlindrical 


CHAMBER: 


1.03 sq. em. 
“Half the distance to guarding electrodes 


TElectrode volume subtracted 


included 


the irradiation takes place ts filled with 
ozone and similar active gases. The trra- 
diated liquid must also be protected from 
the atmospheric air, because the reactions 
usually depend on the oxygen pressure 
and often on the nitrogen pressure also) 
in the irradiated solution, the oxygen 
being more or less completely consumed 
during an exposure. 

The other cell, called the “ 
consists of a narrow glass ring 3 cm. in 
diameter and 2 mm. thic k, covered with 
thin (1 mm.) plates of paraffin. 

During irradiation the cell is placed on 
a piece of thin paper suspended under the 
tube. The opening of the tube-housing is 
so regulated that the rays fill the area of 
the liquid, but do not extend much beyond 
it. The ionization chamber is placed just 
beneath the cell. Because of the large 
dimensions of the cells, especially of the 
glass cell, as in comparison with the focal 
distance, the intensity of the radiation is 
different at different points within the 
cell; but the relative distribution of the 
intensity ts found to be the same for all 
three radiations. The difference ray 
intensity at the chamber and at the center 
of the cell, however, is not exactly the same 
for the three radiations, due to the fact 
mentioned before, that the characteristic 
radiation from the tin and molybdenum 
filters forms an appreciable portion of the 
total ray intensity. The intensity of this 
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of 


faster with 
than does the rest ol 
the radiation, because the filter is so much 
to the cell than ts the target. The 
difference is measured for each irradiation; 
for irradiations 1, 1, and it 1s 


portion, of course, Increases 


decreasing distance 


cle ser 


respec- 
tively 19 per cent, 22 per cent and 21.5 
per cent of the total ray intensity. By pl: ice 
ing a piece of lead just large enough to 


screen the tonization chamber trom. the 
ravs on the top of the cell we can measure 
the intensity of the radiation scattered by 
the cell and the liquid. This amounts to 
only a few per cent and ts about the same 
for all radiations. We made these measure- 
ments because of the possibility that the 
intensity of the scattered radiation might 
be ditlerent at the site of the tonization 
chamber and in the liquid, but evidently 
the error which this etlect might cause 
cannot exceed a portion of I per cent. 
The absorption of the rays by the tilled 
cell is determined by measuring the ray 
Intensities 1, and without the cell and 
with the cell in place. In nearly all cases the 
absorption ts so slight that it is sufficiently 
accurate to consider the e intensity 
of the rays in the liquid as equal to y I). 


averag 


In some cases this mode of calculation 
causes an error of a few per cent and the 
following more accurate calculation its 


therefore employed: The absorption of the 
covers is determined by direct 
ment. Usually the lower cover absorbs a 
little less than the upper on account of the 
hardening of the rays by their passage 
through the upper cover and the liquid. 
1; and I», corrected for the absorption ot 
the covers, represent the intensities 1; 
and 
the liquid. If the index of absorption of the 
rays is not changed appreciably by their 


measure- 


passage through the liquid, the average 
intensity of the rays in the liquid is 
| dx = in which ats 
Ma 


the 6 aay of the liquid laver and ua ts 


the index of absorption determined by 
I»! 

“, =e“ In certain cases there is a 


very slight change in this index of absorp- 
tion. It is sufliciently accurate to consider 
this change as proportional to the depth of 
penetration, and a calculation 


gives for 
the average intensity: 
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I 
Ma 3 


when uwa is defined as and A is the 
ditference between the tndices of absorp- 
tion of the upper and lower halves of the 
liquid, These two indices of absorption 
are determined by direct measurement. 
1. isin no case larger than 1 or 2 per cent. 


OXYHEMOGLOBIN 

A large part of the action of the radiation 
on a solution of oxvhemoglobin consists in 
a transtormation of the oxvhemoglobin 
to methemoglobin, although, as far as we 
can judge from the spectrum, this is not 
the only reaction which takes place. The 
hemoglobin solution is prepared as follows: 
A tew cubic centimeters of blood are taken 
from the heart of a rabbit and are defibri- 
nated; the corpuscles are separated from 
the serum by centrifugalization and are 
washed once with Ringer’s solution. The 
mass of concentrated corpuscles is hemo- 
lyzed by adding of distilled water 
for each cubic centimeter of the original 
amount of blood, making a solution approx- 
imately 10° *n in respect to hemo- 
vlobin, if we take the molecular weight of 
hemoglobin to be 16,700. 
centrifuged to 


[5 C.c. 


This solution ts 
free it of anv precipitate 
which mav be present, and it 1s then trra- 
diated. The dose necessary to transform 
50 per cent of the hemoglobin of this 
solution Is about 536,000 Roentgen. 

The amount of oxvhemoglobin ts 
measured with a spectrophotometer, the 
photometer being of the Martens type. 
The irradiated solution is diluted with 
Ringer’s solution in the ratio of 0.85 ¢.c. to 
a photometer cell filled with this 
diluted solution is placed in the path of 
one of the two beams of light of the photom- 
eter the photometric fields are 
adjusted to equality of brightness for 
\ = 5420 A and also for \ = 5150 A; 
A = 5420 A is the center of one of the 
two strong oxvhemoglobin bands; » = 
5150 A ts outside this band but as close 
to it as we can go. If the angular settings 
are called and #, the relative content 
of hemoglobin can be expressed by 


ted; 
= log, ~,. ~ log. 


Hb 


The exactness of this expression is of no 
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real import: ince to us, Since we are Inter- 
ested only in establishing equalities of the 
hemoglobin content of different samples. 
The expression, however, is undoubtedly 
quite accurate, the values obtained by it 
for the hemoglobin content of solutions 
made from our standard hemoglobin solu- 
tion by dilution with Ringer’s solution 
being in good agreement with the dilution 
factors, and the substances formed by the 
irradiation of the hemoglobin solution 
showing no difference in absorption at 
5420 A and 5150 A, as far as we can judge 
by observing the spectrum of a solution 
which has been irradiated with such a 
strong dose that practically all the hemo- 
globin is transformed. 

The methemoglobin (or other sub- 
stances) formed by the trradiation has a 
broad band of absorption at the part 
of the spectrum where we are working. 
Therefore the result of the irradiation is 
an opposite change in the two angles 
and #., increasing while decreases. 
During the course of the investigation 
we have frequently kept control cells 
under lead close to the trradiated cells; 
we have, however, never found these 
samples to be affected. 

As we shall see, a high accuracy can be 
obtained in these measurements if the 
influence of certain effects which we shall 
now mention ts properly eliminated: 

If the unirradiated hemoglobin solu- 
tion is kept at room temperature, certain 


changes take place in it, as the result of 


which the action of a subsequent irradia- 
tion is greatly increased. The reason for 
this has not been investigated. There is 
no change in the oxyhemoglobin 
during the process, as far as one can judge 
from the spectrophotometer. The effect 


may be due to a transformation of some of 


the proteins in the solution, the presence 
of which very strongly inhibits the action 
of the rays on the hemoglobin. This 
process is very much slower if the solution 
is kept at a low temperature in an ice 
box and it apparently stops completely 
if the solution is frozen. 


2. When the irradiation of a sample of 


the hemoglobin solution is discontinued, 
certain very slow processes continue to 
go on, as shown by slight changes in the 
course of an hour in the absorption at 
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both 5420 A and 5150 The resultant 
change in the oxyhemoglobin content. ts 
small. The process seems to consist mainly 
in a further transformation of the sub- 
stances primarily formed by the action 
of the rays on the hemoglobin. 

When the irradiated sample ts diluted 
for the purpose of measuring it in the 
spectrophotometer there is induced a quite 
rapid process which ts noticeable in the 
course of five or ten minutes and continues 
for hours. This process may be considered 
as a continuation of the irradiation process, 
the hemoglobin content diminishing and 
the changes in the spectrophotometer 
readings at 5420 A and 5150 A being in 
opposite directions and in about the same 
ratio as those produced by 
radiation, 

To avoid error due to these effects, we 
have adopted the following technique: The 
hemoglobin solution is kept frozen. (at 
—20°c.) In a number of test glasses, each 
of which contains enough of the solution 
to fill one cell. Two cells are under investi- 
gation at the same time, being irradiated 
alternately, one with one radiation, the 
other with one of the other two radiations. 
The total time of exposure for one cell is 
usually about 100 minutes, each cell being 
irradiated four times for about twenty-five 
minutes each. Al! operations and measure- 
ments with these cells are made in as iden- 
tical a manner as possible and follow a fixed 
time schedule, twenty-five minutes elaps- 
ing between corresponding operations. Dur- 
ing irradiation the cells are kept at a tem- 
perature of about 16°c., in the intervals 
between irradiations they are kept near zero 
in an ice box. For control, two samples 
are taken from each irradiated cell, these 
being measured in the spectrophotometer 
at an interval of one hour. 

In a few series of experiments we have 
determined the effect of varying the dose, 
this being done by varving the current 
through the tube, while keeping the time 
of exposure approximately constant. The 
result of one such series is recorded in 
Figure 4, in which the points x represent 
the measurements. These points lie very 
closely on an exponential curve (fully 
drawn) Hb= 100e~ * which means 
that under 
the decrease in 


increasing 


our experimental conditions 
hem« globin 


the con- 


= 
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tects of Roentgen Rays 
centration is proportional to the amount of 
hemoglobin present. As already discussed in 
the introduction, this is not a general rule 
but must be explained by conditions 
which are peculiar to our hemoglobin soiu- 
tion. It is interesting that Hussey and 
Thompson‘ >." find this logarithmic law to 
hold quite accurately also for a number of 


ot Different Wave Lengths 619 
tions im and ut. The results of all our 
experiments are given in Tables u and 1. 
The “ratio of effects” in the last column 
means the ratio of such doses as give equal 
effects on the hemoglobin solution. By 
means of the curve in Figure 4 is deter- 
mined the ratio of the doses, which corre- 
spond to the effects given in columns 2 and 


} 
+ 4 
+ + + + 4 
4 
Dose for transformation: 56000 R 
2 90 
= 
+ + = + + + 
20 + + + att 
J 
<0 40 60 6 100 120 140 160 182 200 
Dose (arbitrary units) 
Fic. 4. The action of different doses of roentgen rays on oxvhemoglobin 


different enzymes which they have inves- 
tigated.* The explanation may perhaps be 
that the substances w hich are formed by 
the action of the rays on the original sub- 
stances are themselves still further trans- 
formed by the ravs. If we assume that the 
total number of reacting molecules remains 
constant, that fraction of the energy of the 
ravs which is used to transform the original 
substances must at any time be propor- 
tional to their concentration. 

The first experiments to be recorded 
have been made on the hemoglobin solu- 
tion prepared as described above; the salt 
content of this solution is so low that its 
effective atomic number is practically equal 
to that of pure water, 7.43. For the sake of 
a control, experiments have been made with 
both the glass cell and the paraffin cell. 
In one set of experiments, radiations 1 
and 11 were compared; in another, radia- 


*We may here mention that Hussey and Thompson compare 
also Clark and Northrop, having noted that the percentile 
effect of roentgen rays on a concentrated solution of trvpsin is 
much lower than it is on a diluted solutio ), from this fact draw 
the conclusion that roentgen rays do not act on combined tryp 
sin I vidently this conclusion not Warranted: th come 


paratively small etlect 
rule, 


on the concentrated solution is a general 


intrinsic in the mechanism of the 


reaction, as discussed tt 
the introduction of this report 


3. This ratio, divided by the ratio of the 
doses actually applied which is recorded in 


column 1, gives the “ratio of effects.” 


OXYHEMOGLOBIN IN WATER 
Comparison of Radtations 
248 A) and (A:0.527 A 
Concentration of Hemo- 
globinin Per Cents of Orig- 
Ratio inal Concentration I 
‘ Irradiation with Ratio of Effects 
Dose 
i it 
Per Cer Per Ce 
$9.35 3 I 3 
1.02 Ave 1.01 
5 490.5 
33 560.9 1 25 
ISS 
0.900 50.8 59.8 99 Average: 1.o1+1 
590.6 9.9 1.02 
No difference is found between the 


parattin cell and the glass cell. In investi- 
gations of some chemical reactions we 
have had to use a glass cell because paraffin 
or other materials which might otherwise 
come In question are attacked by, or 
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interact In some way with the action of 
the rays on the solutions. It seemed pos- 
sible that an error might be induced when 
using a glass cell with a very thin laver of 
liquid, because of the secondary electrons 
from the glass. Our experiments show that 
this effect is inappreciable in the glass 
cell we have used here. 
TAaBLe 
OXYHEMOGLOBIN INO WATER 
Comparisons of Radiations 


A) and unt (A:0.754 A. 


Concentration of Hemo- 
globin in Per Cents ot 


Ratio Original Concentration 1 

ot Ratio of Etfect 
ifter Irradiation with 
it att 

il 
Per Ce Per Cen 

09 59.5 30.2 1.00 
1.005 7 52.1 1.005 Parattin cell 
0. $4.60 $3.0 0. Average: I 
I 33.3 $2.9 0.995 
57.4 50.5 0.97 
560.2 47.8 1.05 Glass cell 

OOF 61.8 0.98 Average: 1.0 
$4.3 $4.35 1.o1g 

1 


OXYHEMOGLOBIN IN 16.8 PER CENT SOLUTION Ot 
SIUM CHLORID IN WATER 
Comparisons of Radiations 


11A:0.248 A \:0.527 A 


POTAS- 


and 1 


Concentration of Hemo- 
globin in Per Cents of 
Original Concentration 
ot 
ifter Irradiation with 


Ratio of Effects 


Doses 
1 
Per Cent Per Cent 
1.15 16.3 
> + 

1.29 40.0 48 823 Average <2 
1.25 8 48.7 0.820 

TABLE \ 


OXYHEMOGLOBIN IN 16.8 PER CENT SOLUTION OF POTAS- 
SIUM CHLORID IN WATER 
Comparison of Radiations 
1(\:0.527 A) and 11(d\:0.754 A 


Concentration of Oxyhemo- 
globin in Per Cents of 

Original Concentration 

after Irradiation with 


Ratio of Effects 
Doses 
i 
Per Cent Per Cent 
0.9385 45.4 47.3 0. O85 
1.06 $1.35 54.75 1.04 Average: I.o1 +2 
0.905 50.1 50.5 
We conclude from our experiments 


that the radiations \ = 0.75 A and \ = 
0.54 A have the same cect, while the 
radiation \ = 0.248 A has 1 or 2 per cent 
more effect than the radiation \ = 0.54 A. 
This slightly greater effect of the hardest 
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radiation, although hardly outside the 
limit of our experimental accuracy, ts 
undoubtedly real. Its magnitude ts about 
what would be expected, decause the 
effective atomic number of water Is a 
little lower than that of air (7.42 as com- 
pared with 7.66). 

In the introduction we have shown that 
on account of the Compton etlect we 
should expect the action of hard rays on a 
solution with an effective number larger 
than that of air to be comparatively too 
low. The results of a series of experiments 
demonstrating that this is the case are 
given in Tables iv and v. In these experi- 
ments we have irradiated oxvhemoglobin 
in a 16.8 per cent solution of potassium 
chlorid in water. The glass cell was used. 
While the effects of radiations m1 and 
are the same within our experimental! 
accuracy (radiation u should theoretically 
have about 1 per cent less effect than 
radiation 1), the effect of rabtation 1 ts 
21 “4 cent lower than the effect of radia- 
tion As a calculation shows, this ts tn 
a agreement with Compton's 
theory. 
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THE SKIN ERYTHEMA DOSE WITH A COMBINATION OF 
TWO TYPES OF RADIATION 


BY 


Biophysics Labor 


EW YORK 


skin erythema dose is generally 
used as an indicator of the quantity 
of radiation used at a given exposure, 
regardless of its quality. Several authors 
have pointed out the Inaccuracy of the 
erythema dose a standard because ot 
the variability in the definitions of ery- 
thema. In our erythema measure- 
ments at the Memorial Hospital we have 
avoided this ditliculty by using the threshold 
ervthema.?' However, there still remains 
the uncertainty due to the effect of the 
quality of the radiation on the production 
of the erythema. This has been discussed 
by a number of workers, who have com- 
pared the erythema and ionization doses 
for roentgen rays large range ot 
wave lengths.?.".> Glasser and Mever, for 
instance, have shown that as the etlec- 
tive wave length decreases (more filter or 
higher voltage) the number of ionization 
units required to produce an erythema 
Increases in the same ratio as the half- 
value thickness in centimeters of water 
(the thickness of water required to reduce 
the intensity of the radiation by 50 per 
cent). 

The work here reported was planned to 
determine the effect, as regards the skin 
dose, of combining two types of radium 


as 


Over a 


radiation (“soft’? and “Shard” rays) in 
a single treatment. It has sometimes 
been stated that an erythema dose ot 


gamma rays can be followed immediately 
by a full dose of roentgen rays without 
producing an excessive skin reaction. Of 
course the definition of excessive 
here be called in question, 
the reaction is more intense. However, 
the reaction to the combined radiation 
should be investigated. The problem natur- 
ally resolves itself into two parts: (1) Does 
irradiation with half an erythema dose of 
one type of radiation followed immediately 
by half a dose of another type, produce the 
same skin reaction as a full dose of either? 
(2) If it does not, what change in the doses 


may 
certainly 
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given Is necessary to produce the same 
effect ? 

Two types of radium radiations were 
used for these investigations, one con- 
sisting predominantly of beta rays, the 
other practically all gamma rays. 

The method of making ourskin erythema 
has been described previous 
publications from this laboratory;°:® it will 
suflice here to recapitulate briefly. The 
method of applying the radium radiation 
is indicated in Figure 1. The source of 
radiation is a glass capillary tube 14 milli- 


tests 


Is 


. 1. Radon tube. 2. Silk ribbon. 3. Metal filter. 
4. Rubber filter. 5. Cork applicator 


meters long, containing radon. Filters to 
regulate the quality of radiation reaching 
the skin are inserted below the tube, and 
the applicator Is strapped to the skin of the 
patient with adhesive tape. The erythema 
dose for any particular type of radiation 
is determined by testing a number of 
individuals with different exposures, until 
doses are found which give a slight reaction 
in some but no visible effect in 
others.* After results have been obtained 
for several different millicurie-hour doses, 
a curve is plotted and the dose determined 
for which 80 per cent of the cases tested 
would show an erythema. This is our 
so-called “‘threshold erythema dose;”’ its 
use does not require recognition of a defi- 
nite intensity of reddening, but simply the 
observation of whether or not there is 
any reaction. 

The two types of radiation used were 
one which was predominantly beta and 


cases, 


The etleet observed is 1 ddenirg, 
he secondary 


persists 


vary re 
Ss place a few hours 
vhich ippears from two to three 
mi ths 
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} 4 
6 
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one which was practically all gamma. For 
the first. or “soft” type, the filter was 
0.16 mm. of brass and 1.2 mm. of rubber. 
This, of course, removes the very soft beta 
ravs. The unscreened glass tube would 
have provided softer radiation, but small 
differences in the wall thicknesses of the 
tubes used from day to day would cause 
large variations in the amount of the very 
soft radiation transmitted. These varia- 
tions would lead to inconsistent results in 
the tests. Therefore it was considered 
advisable to eliminate this extremely soft 
radiation. The filter used does this, thus 
rendering the radiation tested more uni- 
form, and still leaving it predominantly 
beta in type (67 per cent beta, 33 per cent 
gamma). For the second, or “hard” type, 
the filter was 0.5 mm. of silver, 1 mm. of 
brass, and 2.4 mm. of rubber, which ts our 
standard gamma-ray filter. 

With the standard applicator so arranged 
that the center of the radon tube was 1 cm. 
from the skin, the threshold erythema 
doses were experimentally determined, for 
the thin filter 16 millicurie-hours, for the 
thicker one, 290 mec-hr. Now if 8 me-hr. 
were given with the first, followed imme- 
diately over the same area by 145 me-hr. 
with the second, no erythema appeared. 
The doses for each were increased gradu- 
ally, a number of patients being tested 
with each combination; the threshold 
erythema dose was found to be 10.5 me-hr. 
for the soft, added to tg0 for the hard. 
That is, instead of the summation of half 
a dose of each kind producing an erythema, 
two-thirds of a dose of each kind was 
necessary to produce the same effect as 
one dose of either. Table 1 shows the actual 
tests made to arrive at this conclusion. 

The question then arose as to why this 
should so. Evidently the skin. will 
absorb more energy before visible changes 
occur, if this energy ts not all of the same 
type. But if we consider where this absorp- 
tion of energy takes place, we may find a 
possible explanation. The softer radiation, 
being oti less penetrating, is absorbed 
largely in the first few millimeters of tissue, 
while the harder radiation is effective to 
a greater depth. The facts regarding this 
may be seen from Table 11. 

Two factors determine the amount of 
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TABLE 1 


Dose Erythema 


No Erythema 
Me-hr. Appeared 


Appeared 


Soft Radiation 


2 
14 8S 
16 14 $ 
1s 11 1 

Hard Radiation 
275 d 
290 Q 2 
Z10 6 
Combined Radiation 
2 

145 
3 3 

170 

10.5 13 

105 

12 Ss 
200 


radiation reaching any given tissue depth, 
the distance from the source and the abs« rp- 
tion taking place in the tissue already 
traversed. The effect of distance is the 
same for all types of radiation, for point 
sources the intensity decreases as the 
square of the distance increases (the well- 
known “inverse square law’’). This de- 
crease is shown in column 3. For a tube 
the change would not be quite so rapid; 
the correction has not been made here 
because with tubes at the same distance 
the factor would be practically the same 
in any case. However the change in absorp- 
tion with the type of radiation ts very 
great. The absorption of the type of soft 
radiation used in these experiments is 
shown in column 4, and of the hard radia- 
tion in column 6. These values are taken 
from work previously published from this 
laboratory’ and represent the transmitted 
radiation in percentages of the incident 
radiation. It will be seen that 26 per cent 
of the soft radiation has been absorbed in 
the first millimeter of tissue and 45 per 
cent in the first two millimeters. Only 22 
per cent penetrates to the end of the first 
centimeter. On the other hand, only 6 
per cent of the harder radiation ts absorbed 
in the first centimeter. The combined 
effects of distance and absorption are 
shown in columns 5 and >. From these it ts 
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PABLE 11 
I : 3 4 5 6 7 
Soft Ty Hard Tvpe 
Per Cent ps 
Tissue Dis. from Decrease 
2 
Depth, Mim Ra., Mm. Due to Per Cent Final Per Cent Final 
Distance Decrease Due Decrease Due Dor Cont 
to Absorption to Absorption 
53 74 62 QO 
2 12 70 55 39 Qs 69 
3 13 9 44 27 Q 57 
5 15 $4 3! 14 42 
7 17 33 26 8.5 05 7 
10 20 2s 22 5.5 Q4 24 
I 2 3 Q 10 11 
Sott Radiat 3 Cm. Distance Hard Radiation—o.5 Cm. Distance 
Tissue 
Depth Inv 
Abs. Pubs Final Dis. Abs. Pubs Final 
7 trom p Por Length Per from "Pc : Per Lengt! Per 
IR Cent Fac Cent Factor (ent 
C t ( ent 
! 11 Os 7a OW =0 QQ 
2 42 Ql 335 7 115 57 
3 3 $4 ) 34) Q7 121 16 
5 15 31 2s 25 128 30 
73 2 13 15 134 1Q 
10 64 22 2 14 15 11 Q4 14 
seen that whereas 24 per cent of the hard skin. For, the shorter the distance, the 
rays pass entirely through the first centi- more rapidly the radiation falls off accord- 
meter of tissue, the soft rays are reduced to Ing to the inverse square law. Therefore, 
almost this same intensity 27 per cent by putting the source of hard rays closer 
in 3 millimeters.* to the skin and that of the soft ones farther 
Since there is such a ditference in the away, i should be possible to find posl- 
distribution of the radiation in the two tions such that the products of the dits- 
cases, It seems pt ssible that this has an tance and absorption factors would be 
effect on the production of the erythema. nearly equal for the two types of radia- 
Phe tissue being atfected is not the same 


tion. The correction for the fact that we 
in each case, and this may account for the are dealing with tubes and not point 
observed difference. In order to make an sources should also be included, since 
accurate comparison, It Is necessary to it) becomes important for very — short 
arrange conditions so that the distribution — distances. 
of the two types of radiation shall be essen- It was found that if the source of hard 
tially the same in the irradiated tissue. ravs were put 0.5 cm. from the skin, 
This can be done by changing the dis- and that of the soft rays 4 cm. away, the 
tances of the radioactive sources from the — distribution of the two types was substan- 
* No allowance has been made for the scattering of the radia-  tlally the same. This may be seen from 
arrangement the 
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same percentage of each type of radiation 
is absorbed in the first centimeter of tissue. 
While the distribution throughout this 
centimeter is notzidentical, the two are 
now comparable. 

The skin doses tor these applicators, 
determined experimentally are: for the 
lightly filtered tube at 4 cm., 115 me-hr., 
and tor the heavily filtered tube at 0.5 ¢m., 
64 me-hr. Now, the quantity of radiation 
being the same, if the erythema ts inde- 
pendent of the quality of the radiation, 
half a dose from the first, followed immedi- 
ately by half a dose from the second, should 
produce the standard reaction. However, 
this was found not to be so. The threshold 
erythema dose for the combined radia- 
tion was 75ime-hr. from the first and 43 
me-hr. from the second. That is, even 
with the applicators so arranged that the 
distribution of the radiation in the tissue 
is nearly the same for both types of radia- 
tion, it is still necessary to use two-thirds 
ot a dose of each to produce an erythema. 
Incidentally it is of interest to note that it 
makes no difference which type of radiation 
is applied first, the results are the same in 
either case. The results of the actual tests 
are shown in Table tv. 


TABLe Iv 
Dose Erythema No Erythema 
Me-hr. Appeared Appeared 
Soft Radiation (4 cm. 
110 10 
115 13 3 
120 15 
Hard Radiation (0.5 em. 
60 
65 
Combined Radiation 
2.5 
I 
36 
64 
42 
22 


The explanation of this phenomenon 
cannot be the effect of scattered radiation. 
The relative distances of the two appli- 
cators are varied from being the same to 
one being eight times the other. By such a 
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considerable change in distance the dis- 
tribution of the radiation in the tissue is 
changed very materially. For example, 
when the distances are the same (1 cm.), 
there is 111 per cent) more radiation 
delivered to a depth of 3 mm. by the 
heavily filtered applicator than the 
other. When the heavily filtered applicator 
is used at one-eighth the distance of the 
other em. and 4 cm.), it: delivers 
only 18 per cent more at a depth of 3 mm. 
Now the scattered radiation present must 
be in the same ratio as the primary radia- 
tion producing it. The change in distances 
produces a large change in the relative 
amounts of primary, and hence of second- 
ary, radiation. Yet the observed relation 
between percentage of combined radiation 
and erythema effect remains the same. 

It seems probable that the explanation ot 
the observed fact must lie in the difference 
in the quality of the radiation, rather than 
in its distribution. Whether the different 
tvpes affect different cells, or different 
parts of the same cell, to greater or less 
extent, or whether the explanation ts_ in 
some other physiological condition, Is a 
question for the biologist rather than the 
physicist. 

The conclustons to be drawn from these 
observations may be stated as follows: 

1. The formation of a skin erythema ts 
determined not only by the quantity, but 


O.5 


also by the quality of the radiation 
absorbed. 
2. If radiation dose be measured by 


erythema effect, two-thirds of a dose ot 
soft radium radiation must be immediatel\ 
followed by two-thirds of a dose of hard 
radiation, or vice versa, in order to produce 
the same erythema as one full dose of either. 

3. It is probable that the different types 
of radiation either affect different cells, or 
different parts of the same cells to different 
extents. 

The writer wishes to acknowledge her 
indebtedness to Dr. Failla for his sugges- 
tion of the problem, and advice as to the 
methods of attack. She also wishes to 
thank the radium technicians who have 
prepared the applicators for these tests, 
and the members of the house statl, who 
have assisted in making them, over a 
period of many months. 
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182 consecutive cases admitted during the 
three separate examina- 
tions being made by our department. 

In an attempt to 
fivure as to the incidence of pulmonary 
tuberculosis in the population at large and 


past vears, 20601 
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average 


Its frequency as a cause of death in adults, 


we encountered the widest triation in 
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A Lidbetes 3 mos & rod 
Fic. A. 7 Pic the led” ipical tuberculosis B. Typical adult ipical tube rculosis, ¢ Hilun insensitized 
type of rant occurring in diabeties 


with a florid hilum type of tuberculosis 
which gave little or no physical signs. In an 
attempt to determine the frequency of pul- 
monary tuberculosis diabetics, all 
patients with diabetes admitted to the 
medical wards of this hospital had a 
routine roentgen examination of the chest 
made, and the examination was repeated 
as many times as thought advisable. This 
report ts based on the observations made on 
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Department of Roentgenology, Peter Sent Brigham 


Ray Society, 


Avreement was 
close as to the matter of infection, it being 
almost universally conceded that about 90 
per cent of adults are, or have been, 
infected. In the matter of morbidity and 
mortality, however, the observers are no 
longer agreed. Osler! gives tuberculosis as 
the cause of death in the United States in 
10 per cent of cases. Baldwin® states that 
one-third of all the deaths between the 


1 Hospital Read it the Twentv-seventl Anr Meeting 
Detroit, Mich., Mav 1 21, 


opinions estimates. 
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ages of fifteen and forty-tive are due to 
tuberculosis. Adamt and MeCrae* found 
active tuberculosis in 17 } per cent of 1000 
autopsies (hospital cases). Joslin! gives 3.1 
per cent as the incidence of pulmonary 


{ \ 
™N 
L 
Fic. 2. 
tuberculosis in) 1146 cases of diabetes, 


while his figures on fatal cases show pul- 
monary tuberculosis as the cause of death 
in 6.0 per cent. This ts tn close accord with 
the pre\ alence of tuberculosis in this state, 
the figures for 1921 showing that 6.9 per 
cent of the total deaths were due to pul- 
monary tuberculosis. Krause® states that 
the morbidity averages ten times the 
mortality in the general population, the 
former estimated at 1.5 per cent and the 
latter 0.15 per cent. 

It is surprising to see that our figures are 
considerably higher than the normal expec- 
tancy. In 1074 cases of diabetes studied in 
this hospital, a clinical diagnosis of pul- 
monary tuberculosis was mi ade in 3.0 per 
cent, while in the 182 patients huited 
during the past three vears, nearly all of 
whom had routine roentgen examination 
of the chest, the percentage was nine. 
Futhermore, in 37 autopsied cases 
reported by Fitz and Murphy? from this 
hospital, pulmonary tuberculosis was found 
as a cause of death in 19 per cent. 

Two explanations of this paradox may 
be offered: (a) that pulmonary tuberc ulosis 
frequently goes unrecognized in persons 
suffering from diabetes, “probably because 
the symptoms are often mild in comparison 
with the extent of the disease, and because 
they may be attributed to the diabetes 
without a search for other cause, or 


* As a check on the accuracy of the diagnosis by roentgen- 
ography, Monroe and Emery report our findings in contirmed 
cases (positive sputum) to be correct in 97 per cent of the 500 
cases examined 


Sosman and 
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because the tuberculosis is hard to recog- 
nize on account of tts location deep in 
the lung; (b) that an acute pulmonary 
tuberculosis is frequently superimposed 
upon the diabetes as a terminal infection, 


y%. 


ric. 3. 


as may happen in any chronic 
disease. 


(\ \ 


wasting 


4. 


Fics. 2, and 4. Hlustrating the development and 


spread pulmonary tuberculosis diabetics, 
spite of rest, diet and insulin. 


There are three other points of interest 
which have developed during this study: 

(a) The Tvpeof Tuberculosis. Inthe 182 
patients with diabetes there were found 11 
cases of old “healed”’ apical tuberculous 
lesions, the fibrosis and calcification being 
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* Diabetic 


such as would probably take vears to pro- 


duce Fig. These 11 cases are not 
included in the incidence of g per cent 
viven above. There were in addition 17 


cases of “recent”’ pulmonary tuberculosis, 
of the bronchopneumonic type, usually 
around the hila and deep in the lungs, 
strongly suggesting the type of tubercu- 
losis seen in children or in unsensitized 
persons (Figs. 1c, 2, 3 and 4). This was 
found, however, in individuals well above 
the average age of such a form of tuber- 
culosis, all but 3 of the patients being over 
fortv-live vears of age. This hilum 
of tuberculosis, occurring in 
forty-five vears of age 
diabetes, has been given the name ot 
“diabetic tuberculosis” unoftlicially in this 
hospital, simply as a short descriptive term 
or handle for everyday use. 

If we consider the “healed” apical 
lesion as Type I Fig. IA), the ordinary 
“adult” apical form as Type u (Fig. 1B 
and the “hilum” or unsensitized tuber- 
culosis as Type Figs. IC; 2, and 
have the following frequencies in 45 cases 
with pulmonary tuberculosis complicating 
diabetes: 


form 
persons OvVeT 
who have 


also 


Ty I If ¢ 
Ty cas 
Type 21 


These include all of our cases of pulmonary 
tuberculosis coexistent with diabetes, ot 
which 11 of Type t and 17 of Type 1 were 
found during the three vears of routine 
chest examinations. The average age of the 

Type tt cases was fifty-one vears at the 
time of examination. These figures show a 
decided inversion of the usual frequency, In 
that Types 1 and m= ordinarily include 
g5 to g7 per cent of consecutive and unse- 
lected cases of pulmonary tuberculosis. 

bh) Mode of Infection. The tact that a 
certain number of apical tuberculous 
lesions remained unchanged during several 


vears of diabetes (only one patient out of 


16 developed active tuberculosis) is against 
a theory of re-activation of an old focus by 
the change in nutrition incident to dia- 
betes, and the “young” type of reaction 
in the other cases suggests that there has 
been a new infection; “seeds 
unusually fertile ground,” perhaps, 
not a flaring up of an old lesion. 


sown In 
but 
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Incidental Findings. In addition to 
the findings noted above, there were 
doubttul cases, Le., with appearances sug- 
gesting the possibility of an early tuber- 
but not included in the percent- 
ages because of lack of confirmation or of 
re-examination, 4 cases of lobar pneumonia, 
2 of 1, and one of empy- 
ema. Calcification in the arch of the aorta 


culosis, 


was noted frequently, but as the films 
were not made with this in mind, no 
attempt was estimate Its 


frequency. 

In our series of cases the prognosis has 
been uniformly bad; all of the patients who 
developed tuberculosis are known to be 
dead except one, and he has disappeared. 


However, Sansum,> Montgomery,’ Hart 
and Creel,'’ and Janney and Newell"! 
report good results, with improvement in 


both diseases, especially since insulin has 
come into use. We have also failed to note 
any beneficial effect upon the carbohydrate 
tolerance as the tuberculosis 
finding noted by Joslin’ 


advances, a 
and ot hers. 


SUMMARY 


1. Pulmonary tuberculosis found 
complicating diabetes in g per cent of 182 
patients who had routine roentgen-ray 
examinations of the chest. 

The pulmonary tuberculosis was fre- 
quently of the hilum or unsensitized form, 
46 per cent of 45 cases, and occurred most 
frequently in patients past forty-five vears 
of age. 


Was 


The prognosis was uniformly poor, 
even with insulin. 
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DISCUSSION 


Dr. J. BuRNs AmBerRson, JrR., Northville, 
Mich. Tuberculosis in diabetics, as Dr. Sos- 
man has described, is, I think, just as he savs, 
an exudative, rapidly caseating type, such as 
we see occurring typically in) non-immune 
individuals, especially children. We see it 
also in non-tuberculized adults, for example, 
in some negroes and in certain. uncivilized 
tribes. That was shown especially during the 
World War. 

Dr. Ross Gotpex, New York City. For 
the past eight vears it has been the custom at 
the Presbyterian Hospital, New York, to have 
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a roentgen-ray examination of the chest of 
every diabetic. | asked the clinicians why that 
routine was begun. They said they believed it 
was due not to increased difficulty in the detec- 
tion of pulmonary tuberculosis clinically in 
the diabetic as compared with the usual case 
but to its increased importance. Dr. Sosman’s 
studies, however, seem to indicate that it 
may well be more diflicult to detect on routine 
physical examination because it 
quently develops from the hilum. 
Investigation of our records discloses figures 
quite different from those mentioned by Dr. 
Sosman. During the decade from 1916 to 1925, 


more. tre- 


1,091 cases of diabetes were admitted to the 
hospital and a diagnosis of pulmonary tubercu- 
losis was made in 57, or a little over 5 per 
cent. 

In the Department of Pathology, from 1go08 


to 1925 there were 53 necropsies upon diabetics. 
Pulmonary tuberculosis found in 14 of 
them and was given as the cause of death in 
only three. This is an incidence of 26 per cent 
and the cause of death in 6 per cent— 1 
may speak of percentage with such a smal! 
series of cases. The total number of necropsies 
done during the same period was 1,997, among 
which were 270 cases of pulmonary tubercu- 
an incidence of 13 per cent. In other 

even in this small series tuberculosis 
was found twice as often 
unselected cases. 

Such findings, 


Was 


ONC 


losis, 


words, 


di: ibetics as in 


however, must be interpreted 


in the light of a knowledge of the individual 
hospital. It is a custom at the Presbyterian 


Hospital to avoid admitting 
of tuberculosis whenever possible. Conse- 
quently, as soon as tuberculosis is found, unless 
the patient is in need of active hospital treat- 
ment for diabetes, he is sent to some other 
institution. That is probably one reason, at 
least, why our figures are so different from those 
of the Peter Bent Brigham Hospital and those 
in the literature as summarized in Dr. Sosman’s 
very interesting paper. 

It would seem that no symposium on pul- 
monary tuberculosis is complete without 
mentioning the very important expe rimenta! 
work of Allen K. Krause, in which he showed 
the role of the lymphatic structures of the lung 
in the development of the disease. This was 
excellently summarized in his Harvey Lecture 
given in the spring of 1922. All of us who have 
to do with the detection of this condition by 
roentgen-ray examinaton ought to be familiar 
with it. 

Dr. Frank S. Bissect, Minneapoljs, Minn. 
Dr. Sosman shows a definite type of tubercu- 
losis, but it doesn’t differ essentially from other 
types of adult tuberculosis as far as I can see. 
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We observe a bizarre vroup ol pulmonary 
changes of different types, due to tuberc ulosis, 
but they all conform to certain specific laws. 
His question of why men overlook these changes 
under certain conditions is easily answered. 
A man who ts studving a case trom the stand- 
point of diabetes makes his diagnosis and ts 
interested in the diabetes; he is not interested 
in anything else. | can illustrate the point by 
citing an incident which occurred in our hos- 
pital, a very good hospital with a very excellent 
staff. A patient with a diagnosis of cerebellar 
tumor was in the ward many months. Every- 
body was intensely interested in it and tts 
manifestations. Many neurologists and brain 
Surgeons In the vicinity were called in to see 
this case as a matter of interest, Dut no one 
thought of having the chest x-raved or ex- 
amined. The man died of pulmonary tubercu- 


losis. He did not die of the brain tumor, which 


he did have, as Was shown by autopsy. It simply 
shows that where one diagnosis is made, other 
possible diagnoses are Itkely to be ignored ot 
lorgotten. 

Dr. R. G. Minneapolis, Minn. 
I was extremely interested in Dr. Sosman’s 
series of cases of tuberculosis occurring I dia- 
betics. | have seen quite a number of those in 
the last few vears. Almost invariably we have 
had the typical picture of tuberculosis in the 
unsensitized animal. The process has spread 
with the greatest rapidity and it has been very 
striking to see Se veral of those cases that were 
unilateral subjected to insulin and dietetic 
therapy artificial pneumothorax insti- 
tuted at the same time. Some of the most 
marvelous cures | have seen in tuberculosis 
have occurred in these diabetics with rapidly 
spreading pneumonic tuberculosis. 

Dr. Sosman (closing). I think Dr. Golden's 
report makes evident the difficulty we have in 
trving to estimate the percentage of tubercu- 
losis In any given group. Various authors esti- 
mate that it is anvwhere from 1 to 17 per cent 
in the normal population, and with those tig- 
ures We can't accurately sav that one is above 
normal or that the other is below normal. 
think he has confirmed that nicely. 

We must also differentiate between the inci- 
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dence of pulmonary tuberculosis (morbidity) 
andthe mortality due to pulmonary tuberculosis. 

\ly main purpose in this paper was simply 
to put these cases and figures on record and to 
see if there was a similar incidence and mor- 
tality in other places. 

Dr. Bissell said that the basal tvpe was still 
pulmonary tuberculosis and not unusual, if | 
understood him correctly, but it has been our 
experience that it occurs only in about 1 per 
cent of all the tuberculosis we see. Dr. Allison 
said 5 per cent, and those were all confirmed cases 
of pulmonary tuberculosis, not pneumonias. 
The basal or hilum type was so frequent 
in diabetics that I believe it Is a particular 
lesion influenced by the diabetic factor in some 
wav. Our difficulty is that we do not take cases 
of pulmonary tuberculosis in our hospital; 
they are on a similar status in the Presbyterian 
Hospital and the ordinary sanatorium gets vers 
few diabetics. The result is that our men know 
little about the treatment of tuberculosis and 
the men in the sanatoriums know little about 
the treatment of diabetes. If they stay with us, 
thev die of tuberculosis; if they go to the sana- 
torium, they cure the tuberculosis but they die 
of diabetes. We are between two fires. We 
ought to have a special sanatorium some place 
for these cases. 

Dr. Bissett. | was commenting upon vour 
drawings of your cases and it seemed to me 
that they were not true cases of basal tuber- 
culosis but that there was in the upper part 
of the lung some tuberculosis, at least the 
middle part of the lung. 

Dr. Sosman. I started the series with the 
normal adult tuberculosis and then went 
through to the basal lesion and told you that 
the basal lesion was the common type. In 
fact, they were practically all the basal tvpe of 
lesion in this series. 

I think all diabetics should have the chest 
y-raved routinely, particularly if they are doing 
badly, and Dr. Bissell explained the necessity 
for that, | believe, verv well. If a diagnosis of 
diabetes is made and the patient loses weight 
and is not doing well, it is thought to be due 
to the diabetes and the chest Is not gone over 
as carefully as it would be otherwise. 


| 


THE 
AN INQUIRY 


MADISON, 


COMPREHENSIVE dissertation on 
«& subdiaphragmatic abscess by Lock- 
wood! in 1921. included the following 
description of the roentgen findings: “In 
early cases, or In extraperitoneal abscess, or 
in the right posterior intraperitoneal 
abscess, the diaphragm may be only slightly 
elevated, but may show a fairly charac- 
teristic irregularity. On the other hand, 
the diaphragm may be as high as the third 
or fourth space and absolutely regular in 


1. Roentgenogram of Case 1. 


outline. In the usual picture the diaphragm 
is raised to the fourth space, and shows 
some cupping. The lung ts not collapsed, 
but is merely pushed up. The outline of the 
diaphragm is more uniform than in cases 
in which the diaphragm is elevated by an 
abscess of the liver. The line of the dia- 
phragm ts more irregular when it has been 
caught up by an old pleuritis or by a partial 
collapse of the lung. Gas can usually be 
discovered by the roentgenogram, and gas 
and fluid by the fluoroscope. With fluid in 
the pleural cavity the diaphragm is usually 
low; it is irregularly high from an early 
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pleuritis, and the fluid is a 
ment. In such cases, however, the costo- 
phrenic angle is generally blotted out, 
Whereas tn subphrenic abscess one or both 
angles are often clear.” The description of 
cupping of the elevated diaphragm in 
subphrenic abscess is generally subscribed 
to. More recent studies, such as those of 
Martin,? include this unusual cupping of 


later devel »p- 


the dome among the phrenic deformities 
dependent on subdiaphragmatic 


abscess. 


Fic. 2. Roentgenogram of Case 1." 


In the following case an egregious error 
resulted from the assumption that such 


cupping resulted only from  subdiaphrag- 
matic abscess: 


Case 1. C. MeF., aged thirty-three, white 
female, was admitted to the Bradley Memorial 
Hospital complaining of pain tn the right chest. 
A history of indigestion with belching of gas 
over a period of three vears was elicited. 
Typical pleuritic pain with dyspnea had super- 
vened in the past month. The remainder of the 
history was irrelevant in the present relation. 
kindly the 


figure was taken 


*Dr. Lawrence Littig, Madison, 
from which the print for this 
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From physic: al examination there were deter- 


mined suggestive evidences of a fluid accumula- 
tion with an overlying friction rub at the right 
base, but stereoscopic roentgenograms showed 
a classical cupped deformity of the elevated 


diaphragm and it was thought that a zone of 


decreased density could be visualized somewhat 
below the peaked diaphragm (Fig. 1). Roent- 
of the stomach filling 

deformity gestive of 
Slight inspiratory depression of th AVIty 
replacing the normal dome of the right dia- 
phragm constituted the sole motility of this 
muscle to roentgenoscopic ation. The 
pleuritic friction was later supplanted by 
unequivocal fluid. Suspecting a 
pleurisy with effusion secondary to asubphrent 


abscess, the 


showed no 


| 
defect nor sug uicer. 


eC CONG 
obser, 
signs ol 
serolibrinous exudate 


intercostal tube 
transdiaphragmatic 


former (a 

was drained through an 
paratory to a 
the primary Great 
remark a complete 
diaphragmatic 
pleural 
patient 


pre- 
attack on 
focus. was the surprise to 
disappearance of the 
deformity on 
accumulation, 


removal ol the 
subsequent to which the 


continued to an uneventtul récovery. 


Naturally doubt as to the infala- 
bility of the cupped diaphragm as evidence 
of subphrenic abscess was aroused by this 
experience. That such a deformity might 
occur In the absence of both pleuritic adhe- 
and subphreni was estab- 


some 


SIONS abscess 
lished. To date 3 cases showing the cupped, 
or saucer, deformity of the diaphragmatic 
dome without concurrent 


abscess hav Cc been added to the 


subphrenic 
above. 


Case nu. M. G., an adult white male, 
with Dr. H. M. 

Wisconsin, 
history ts 
and same had 
intervals over a 


Was 
seen in) consultation 


Madison, 


following 


Kav, 
whose courtes\ the 
furnished. Chills, fever 
9 
recurring at few days 
period of a month. A 


been 


history 


of an earlier attack ol gall-bladder trouble 
directed the attention to this organ, and 
marked right) upper rigidity and 


tenderness were elicited. 
with possible 


ironic cholecystitis 
empyema the gall-bladder 
was diagnosed and cholecystectomy performed 
by Dr. T. W. Tormey, Madison. 

The postoperative course was stormy, and 
bronchopneumonia with — tibrinous 
developed at the right base. The 
graphic appearance of an extreme elevation 
and angulation of the right diaphragm led to 
the suspicion of Fig. 
2), but the above cited experience lent cau- 
tion, and several days later an abscess developed 
apex of the right lower lobe. The 


pleuris\ 
roentgeno- 


a subphrenic abscess 


in the 


ip 
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appearance of the 
succeeded by a 


rub was 
normal 


friction 
of the 


pleuritic 
resumption 
diaphragmatic contour 


Casem. ck. O. K., senile white male, aged 
seventy-two, was admitted to the Bradley 


Memorial Hospital complaining of chills, fever 
and vomiting. On physical examination ques- 
tionable signs of fluid were determined at the 
left base. This conclusion was refuted by the 
roentgenogram which showed a high 
diaphragm (Fig. 3 


deformed 
). Roentge NOSCOP\ established 
fixation of the left diaphragm except in the 
extreme dome, where slight 
observed on inspiration. The subsequent 
phvsical findings and clinical course established 
the diagnosis of bronchopneumonia at the left 
base. With resolution of the pneumonia the 
normal are of the left diaph 


CASE IV. B. B.. an 


descent was 


ragm was restored. 
male, 


adult white Was 


Fic: 3: Di 


iwing from roentgenogram of Case 1. 


ower 


admitted to the University hh com- 
plaining of pain in the right | chest of a 
typical pleuritic nature. The presence of a 
patchy bronchopneumonia in the right lower 
with attendant ftibrinous 


established. The ele, ated, 


lobe pleurisy 
saucer-contoured 
diaphragm was observed to develop in a series 


ol roentgenologic studies Fig. and the 


Was 


patient passed from observation betore the 
deformity had disappeared, 
Altered motility and localized detor- 


mities, termed peaking or tenting of the 
diaphragm, have been described trom the 
inception of roentgenologic study. Among 
the earlier workers, Willlams® in particular 
emphasized the importance of routine 


systematic Inspection of the diaphragm in 
pleuropulmonary affections. He recognized 
the relation of the diaphragmatic mirror 
to remote pulmonary infiltrations. Clinical 
studies of this condition have been both 


6 


common and noteworthy; but Matson‘ 
made the first critical analysis of the so- 
called tenting of the diaphragm. Clearly 
the mechanical influence of diaphragmatic 
svnechiae ts the simplest explanation for 
local trregularities of the dome; but roent- 
genographic progress studies have proved 
their disappearance in certain cases and 
others have fatled of verification at nec- 
ropsy. Matson by ingenious experiments 
proved that inelasticities of the lung, 
such as result from infiltrations above the 


Fic. 4. Roentgenogram of Case tv. 


dome of the diaphragm, might lead to 
deformity of this fibromuscular septum 


in its descent (Fig. 5). 


In seeking an explanation tor the 
deformity of the diaphragm herein 


described as occurring without subphrenic 
abscess or apparent diaphragmatic adhe- 
sions, Obvtously Cases 11, 11 and Iv might 
represent exaggerated tenting dependent 
on basal parenchymal inelasticity. Con- 
ceivably a_ relatively inelastic broncho- 
pneumonic patch in the lower lobes might 
impose a local tmpediment to the descent 
of the diaphragm. Opposed to this plausi- 
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ble explanation as the sole factor in the 
production of the saucer deformity as 
observed in these 4 cases are several cir- 
cumstances. In the first place, Case 1 
showed an uncomplicated serolibrinous 
pleurisy.. Furthermore, Case displayed 
a return of the normal diaphragmatic 
dome with a maintained infiltration in the 
overlying lung. Lastly, Case iv showed a 
persistence of the deformity after resolution 
of the pneumonia. 


Admitting a dual innervation for the 


Fic. 5. Roentgenogram showing 


tenting of the d 


phragm. 


diaphragm, through the phrenic and the 
lower six intercostal nerves,” theory 
has been formulated to explain this saucer 
phenomenon. Since in each instance where 
roentgenoscopy was available, motility 
was preserved, even though teebly, in the 
dome alone, it felt that possibly 
inhibition of the intercostal innervation 
might account for this change whether 
spastic or paralytic remained to be proved. 

With the assistance of Prof. Walter 
J. Meek a series of dogs were studied with 
the above points tn view. It was recognized 
that an independent intercostal motor 
supply to the diaphragm was not generally 
conceded. Schlaepfer,’ after a critical 
review of the literature and_ histological 
and physiological studies of the diaphragm 
of phrenicotomized animals, concluded 
that the phrenic nerve constituted the 
sole motor nerve to this muscular sheet in 


Was 


a 
- 
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dogs. In the relation his rathet 
conclusive evidence was set aside tn favor 
of the older morphologic studies, as those 
of Ellenberger and Baum,> and ¢ 
who percels ed the lower five or six inter- 
costal to branches to the 
Phe outlined attack this 
problem was pursued to determine whether 
by chance such intercostal 
even though sensory 


present 


nerves send 
diaphragm. on 
innervation 
might not contrib- 
ute retlexly to the control of the diaphrag- 
matic movements. 

Substantial support to Schlaepter’s posi- 
tion was obtained the following experi- 
ments: First, section of the phrenic nerve 
well down in the neck led to complete 
cessation of movements of the diaphragm 
on the side athected. Slight 
movements through 
abdominal pressure 


transmitted 

changes in 
were remarked, but 
such movements were paradoxical. | he dia- 
phragm, too, assumed a high position and 
the arc was increased 
smaller 


Intra- 


the larger are of a 
Division ot the several 
roots ot the phrenic nerve serlatim in other 


ircle 


dogs was not tollowed by seymental hange 
in the diaphragmatic movements. There- 
atter, the spinal cords of two dogs were 
exposed and divided in the upper thoracic 
region in order to block off the intercostal 
innervation to the diaphragm. No change 
was noted in the regularity, symmetry o1 
extent of the phrenic excursion in either 
case; nor was there altered diaphragmatic 
movement on direct section of the lower six 
intercostal nerves In two dogs. 

With the thought of calling into play 
some reflex mechanism such as would 
duplicate the circumstance of an acute 
fibrinous pleurisy, under which condition 
all tour of the reported cases of phrenic 
deformity occurred, a series of dogs was 
exposed to varying forms of pleural irri- 
tation. Direct) mechanical irritation at 
various points in the diaphragmatic and 
parietal pleurae resulted inconclusive 
evidences of spasm in the case of the for- 
mer. Chemical irritation by injections 
of croton oil or turpentine excited marked 
hvperpnea bizarre changes the 
diaphragmatic contour; but in no instance 
was there produced a saucer detormity 
nor was there evidence deduced 
separate intercostal motor 


for a 
Innervation 


The Saucer Deformity of the Diaphragm 6 


> 
| 


to the diaphragm. lf Sensory, no indica- 
tion of a reflex inhibition of anv segment 
of the diaphragm was gained through 
irritation of its fibers. From expert- 
mental standpoint it was concluded that 
for the dog at least, the prope sed theory of 
an inhibition of certain tibers or segments 
of the diaphragm supplied by the inter- 
costal nerves in explanation of the saucer 
deformity is untenable. 


CONCLUSIONS 
An elevated, saucer-like deformity of 
the diaphragm has been found to occur 
independent ol costophrenic synechiae in 
conditions other than subphrenic abscess. 
It is suggested that certain of these cases 
may represent an exaggerated tenting 
coupled with partial inhibition such as 
occurs In practically all pulmonary intil- 
trations. Another group would seem, by a 
preservation of movement in the mesial 
portion of the dome with fixation lateral to 
the angulation, to depend upon a segment- 
ary inhibition. A ready explanation would 
seem to lie in the reputed dual motor 
innervation of the diaphragm. For the 
dog no such innervation could be estab- 
lished nor was there produced experiment- 
ally a saucer deformity. 
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REPORT OF A CASE OF OSGOOD-SCHLATTER’S DISEASE 


BY KEITH T. MEYER, M.D. 


Roentgenologist, The Walker Hospital Clinic 


EVANSVILLE, 


( SGOOD-Schlatter’s disease is probably 

one of the most rare of the various 
types of epiphysitis. This condition was 
first described by Osgood in 1903 and by 
Schlatter in 1908. 

The exact etiology is unknown. Various 
hypotheses have been offered as to the 
probable cause, some of these being: (1) 
a developmental error which manitests 


Fic. 


itself at the stage of active bone growth; 
2) a dyscrasia of the endrocrine glands; 

3) an infective agent of attenuated viru- 
lence, and (4) an injury. Males, at about 
the age of puberty, are more susceptible 
to the condition than females. 

The condition is so mild in its symptom- 
atology that it is not until the patient 
has had an injury probably a fall or a 
blow to the diseased part—that his atten- 
tion Is attracted to it. Physical examina- 
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tion may reveal one or all of the cardinal 
signs of inflammation (pain, heat, redness, 
and swelling). Pain may or may not be a 
prominent symptom. The diagnosis is 
definitely established from the roentgeno- 
cram. This usually reveals the bone nucleus 
in the epiphyseal lip of the tibial tubercle 
altered in texture, irregular in contour, or 
fragmented. Eventually, the bone trag- 
ments fuse and all traces of the 
disappear. 


lesion 


CASE REPORT 


Male, white. aged twenty, complained of 
pain in the right knee. This was intermittent 
in character—at times disappearing entirely, 
at other times, giving him considerable dis- 
comfort. Two months ago, he struck a hurdle 
while running, and for two weeks walked with 
some difliculty. At the present time, he can 
walk without any discomfort. 

Past bistorv revealed that six vears ago he 
slipped on the ice and injured the same knee. 
The knee bothered him for only a short time 
and then gave him no further trouble unti 
the injury two months ago. 

examination of knee shows some 
swelling of the soft tissue, with no redness, 
over the tibial tuberosity. There ts some tender- 
ness on pressure over the tibial tuberosity 
The movements of the knee joint: are not 
restricted. The patella) treely movable. 

Roentgen E-xamination.  Roentgenograms, 
anteroposterior and lateral, of the right kne« 
show, at the site of the tibial tuberosity, « 
sharply defined, scooped-out area, the size ol 
a navy bean. Lying just above this area, there 
has been some bone proliferation laid down 
parallel to the shaft, resulting in a small, tit- 
like, bony protuberance. This bony protuber- 
ance is of the same bone density as the cortex. 
Lying in the scooped-out area can be visual- 
ized a fragmented tibial tubercle, two pieces 
of which are of lesser bone density than the 
cortex, and one large piece—the size of a pea 
which is of the same bone density as the 
cortex. The knee joint and patella are negative 
for definite bone pathology. There is some 
swelling of the soft tissue overlying the tibial 
tubercle. 

Diagnosis. Osgood-Schlatter’s disease. 

Treatment. Because of the patient’s age, 


ag 

“ae 
Jf 


Vor. XVII, No. 6 


surgery was recommended. The patient refused 
operation. Rest and diathermic treatments to 
the part then recommended. 

Prognosis. Ought to be excellent. The usual 
termination is for the tibia! tuberosity to unite 


diseased were 
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with the diaphysis. Further trauma, however, 
to the injured part may prevent this occurring, 
in which event, it might be necessary for the 
patient to submit to an open operation for 
removal of the fragmented tibial tubercle. 


RADIUM CAPSULES IN STOMACH: GAS TROSCOPIC 
REMOVAL* 


BY 


PHILADELPHIA, 


eens IGN be «lies that have reached the 
stomach spontanes ithout external 


assistance will usually pass unaided 


ysules and finger cot SIZ¢ 


Fic. Radium cay 


removed trom stomach by peroral gastroscopy. 


through the pylorus. This forms the basis 
of Chevalier Jackson’s treatment of swal- 
lowed foreign bodies and has been borne 
out by the experience gained in many 
hundreds of cases observed at the Broncho- 
scopic Clinic. Exceptions are observed in 
cases of an abnormally small pylorus or of 
foreign bodies of unusual shape or size and 
are most commonly met with in very young 
children and in infants. 


the Chevaher Jackson Bronet 


copic Clinic, 


LOUIS’ CLERP, M.D. 


PENNSYLVANIA 


The usual routine of the Bronchoscopic 
Clinic is not to interfere instrumentally 
with the foreign object until after a period 


showing metallic radium 


‘ 


Roentgenogram 


Fic. 2. 
capsules each containing 50 mg. of radium. They are 


contained in a rubber finger Dr. J. T.. Farrell 
reported that the foreign bodies were in the stomach. 


cot. 


of several weeks or even a month or more 
of observation by frequent roentgenoscopic 
and roentgenographic study. If then no 
Medical Collece Hospital 


Jeflersor 
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progress is noted the question of removal 
can be considered. 

In our experience gastroscopy affords the 
satest and best method of removal of 
foreign bodies from the stomach. 

In the following case exception was made 
to the usual custom of observing the foreign 
body tor a time before contemplating 
removal. Immediate action became impera- 
tive, not by reason of inability of the for- 
eign body spontaneously to pass through 
the pylorus but because of the character 
of the object swallowed. 


CASE REPORT 


A boy, aged thirteen, was receiving radium 
treatments for sarcoma of the antrum of High- 


more. Two capsules, each containing 50 mg. of 


radium element, and placed in a rubber finger 
cot (Fig. 1) were inserted into the posterior 
part of the nasal chamber and secured extern- 
ally. At the termination of the period of treat- 
ment the radium was missing from the nasal 
cavity. On questioning the patient it was 
learned that about one hour betore, he felt 
something in the throat which promptly dis- 
appeared on swallowing. 


Louts H. Clerf JUNE, 1927 
A roentgen-ray examination was) immedi- 
ately made by Dr. J. T. Farrell, Jr. who 
localized the foreign object) in the stomach 

(Fig. 2). 


In consultation with Dr. bk. J. Klopp of the 
Surgical Staff, it was decided that ZAastroscopl 
removal should be resorted to. Without anes- 
thesia, general or local, an S mm. gastroscope 
was passed into the stomach. With the aid of 
the double-planed roentgenoscope operated by 
iw. 2. 7. Farrell, the foreign body was located 
and grasped with forward grasping forceps 
and 


removed without difhiculty. The patient 
experienced distress) from the gastro- 
scopy and sustained no apparent il effects 


from the sojourn of the radium in the stomac! 


The advantages of gastroscopic removya 
over surgical intervention were obvious. 
Without anesthesia, general or loca 
without abdominal laparotomy — certain 
definite risks were avoided. Convalescence 
was brief, the patient being able to leave 
the hospital the following day. 

Peroral gastroscopy, in the hands of an 
experienced endoscepist, is the safest and 
best method of removal of foreign bodies 
from the stomach. 


and 
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FUNDAMENTAL 
MENT OF 


REVIEW Ol 


SY JOSEPH M. 
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N discussing the treatment of cancer of 
the esophagus, we are confronted with 
problem which has resisted solution by 
any means at our command. In the treat- 
ment of neoplastic diseases, the manage- 
ment of these lestons has stood out 
of the most dithcult and obstinate prob- 
lems. It is the purpose of this paper to 


as one 


analyze some of the factors which rendet 
this disease so refractory to treatment, to 
review briethy some of the results of the 


treatment of these lesions by radiotherapy, 
and to discuss in what some of the 
fundamental principles) employed with 
success In the radiation treatment of cance! 
in other locations, may | 
ing with this condition 
Usually, treatment 
esophagus can be only 
limited to fighting 
trition, either 


de utilized in deal- 


ot ot the 
palliative; one | 
the cachexia of malnu- 
alimentary 


cancel 


by teeding 


or 
by means of a temporary or fixed catheter 
or by gastrostomy, the technique of which 
has been rendered relatively sate for old 
and very feeble patients. especially when 
the procedure is carried out under loca 
anesthesia. Before proceeding with a dis- 
cussion ot the results of radiotherapy in 
treatment of cancer of the esophagus, the 


surgical treatment will be dismissed brietly, 
as It Is not within the scope of this paper to 


enter into the details of this tield. The 
invariably unfavorable results of surgery 
in dealing with these lesions are well 
known. Attempts to duplicate the one or 
two cases on record of apparent cures 
following extirpation of the tumor have 
met with failure. Recent efforts this 
direction reported by Heuer and Reid 
proved unsuccesstul, infection being the 
most frequent cause of failure. With the 
introduction and development of radio- 


therapy, those malignant commen: which 
were particularly unsuitable for surgery 

were given first trial with these new sie 
ical agents. Because of the marked variation 
in the quantity and quality of the radia- 
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tion, as well as the methods of application, 
the comparative value of these methods 
cannot be adjudged. Furthermore, com- 
plete reports of the use of either roentgen 
ravs or radium alone are not recorded in the 
literature. Reports of the combined treat- 
ment and some of the results obtained will 
be reviewed briefly. 

Exner! of Vienna apparently the 
first to treat cancer of the esophagus with 
1904). He gave a dose of 60 millt- 
grams of radium bromide in a platinum 
tube covered with rubber which he fixed 
in one end of an esophageal catheter. He 
used several short applications, for a total 
of twenty-four to thirtv-six hours. By this 
treatment, In cases complicated by stenosis, 


Was 


the permeability of the esophagus was 
temporarily restored. The same vear (1904 
Einhorn? of New York used similar 


technique. 
In France, Gutsez and Barcat® published 
their first results of radiotherapy in cancer 
of the esophagus in 1gog. In in 
which there was stenosis, tubes of radium 
bromide in increasing at 
first 1omg. In Mm. erand 1.0mm. 
of rubber were left in lon ice for two or three 
hours. After the opening had enlarged, 
tube of 50 mg. was left in ais for three to 


5 cases 


di ses were used, 


of sily 


n 


six hours. The treatment was continued 
at varving intervals. After the first few 
applications the was greatly 
improved and the was rendered 


more permeable to bougies. 5 aie statistics 
ot 21 treated cited 
one case which had remained well for three 
vears. In 1920 Guisez’ followed his pre- 
vious publications by a report in which he 
pointed out the dangers of radium applica- 
tions In cancers situated high in the esoph: a- 
gus because of the difficulty in swallowing 
and violent) paroxysms of coughing. 
He insisted on the necessity of proceeding 
at first with limited applications of short 
duration in order to test the sensitivity of 
the esophagus. He emphasized the dangers 


Cases 


NEW TORT 
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of applying this method to patients who 
are already cachectic and dehydrated. His 
apparatus consisted of two tubes of radium 
bromide placed in tandem form with a 
filtration of 0.5 mm. of silver and 1.0 mm. 
of rubber. In 1922, the same = author 
presented before the French Society of 
Laryngology’ and Surgical Society of 
Paris’, his remote results of treatment by 
radium of cancer of the esophagus. He 
pointed out that although in every case 
the problem should be approached with 
the idea of palliation which permits feeding 
for a longer or shorter time, certain patients 
have remained well, two, three and five 
vears, and one case eleven vears with a 
normal feeding and total disappearance of 
the tumor (revealed by esophagoscopy ). 
Moulonguet!’ advises treatment imme- 
diately, when the lesion is still in its early 
stages. The first step is an immediate 
gastrostomy in order to put the lesion at 
rest and disinfect it. Two weeks later, 
esophagoscopy is performed and a biopsy 
is made to confirm the diagnosis. A few 
days later, radium is placed tn glass tubes 
surrounded by 0.5 mm. of platinum and 1 
mm. of rubber. The tubes are placed in 
succession for 3 or 4 cm. in length, the 
sound is passed and held in place by a silk 
thread. The dose given is 25 to 30 me. dis- 
tributed over a period of six days. One 
month later careful dilatation of the steno- 
sis is done to prevent cicatrization. At the 
same meeting Dufourmentel'! reported 
56 cases of carcinoma of the esophagus 
treated by radium. In spite of temporary 
improvement of from sixteen to eighteen 
months, all the patients ultimately died 
with early or late pulmonary accidents. 
Portmann’s cases all died in from six to 
seventeen months. An international inves- 
tigation including forty specialists on this 
subject concluded that neither radium nor 
roentgen rays have been able to produce a 
lasting cure of cancer of the esophagus. 
Before the Royal Society of London 
William Hill'® presented a case much 
improved by radium applications. He 
utilized 50 mg. of radium tn five applica- 
tions at intervals of three weeks for a total 
of 100 hours. Following this presentation 
Hill'® published 10 other cases which 
showed marked improvement. Finzi" 
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advises especially the use of moderate 
doses with caretul filtration as a palliative 
means of enlarging at least temporarily the 
caliber of the stenosis and to reduce or 
elimmate the principal discomtort of the 
patient. In 1921 Perthes'® claimed improve- 
ment following combined roentgen and 
radium therapy and favored this method to 
surgery. In case, esophagoscopy 
revealed that the tumor had completely 
disappeared. In 1915 Chevalier Jackson! 
made a special effort to improve the treat- 
ment of carcinoma of the esophagus by 
using heavily filtered radium in small doses. 
He used a filtration of 0.3 mm. to 0.5 mm. 
of platinum. Each session, lasting two to 
three hours was repeated every day up to 
a total of twenty-four to thirty-six hours. 

Bérard and Sargnon'® describe their 
technique which they have employed since 
igt4. The radium application is preceded 
by a gastrostom\ under local anesthesia. 
The radium ts placed in platinum tubes 
0.5 mm. thick and fractioned in doses of 
25 to 50 mg. These are placed in a rubber 
sound at varying heights along the esti- 
mated length of the tumor. The sound is 
introduced after esophagoscopy under con- 
trol of the roentgenoscope. This ts left in 
situ for twenty-four to ninety-six hours, 
depending upon the tolerance of the patient. 
The “sound method” is preferred. The 
essential precaution is to utilize a very soft 
sound so as not to injure the walls and to 
use extreme caution in order to avoid 
making a false passage. By using a weak 
solution of cocaine sprayed in the pharynx 
the procedure is simplified. By this method 
the sound has been kept in place twenty - 
four, thirty-six and even forty-eight hours 
without renewing it. With the “sound 
method”’ there ts the advantage of being 
able to control the proper height of the 
radium tube by mere inspection. The total 
duration of the application varied from two 
to six days depending upon the desired 
effect. 


one 


ACCIDENTS AND COMPLICATIONS 

Accidents in the treatment of cancer of 
the esophagus by radium are so common 
and occur with such regularity as to merit 
special consideration. A large percentage 
of the 56 patients reported by Dufourmen- 
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tel died with pulmonary accidents. Samaja 
reported a case in which vomiting of blood 
and violent spasms of coughing occurred a 
few days atter treatment and in’ which 
autopsy revealed gangrene and perforation. 
NMoulonguet tn 1Q21 reported that one of 
his patients treated in 1920 by an intra- 
esophageal application of radium, eXpec- 
torated a fragment of the tumor, and 
esophagoscopy revealed a communication 
between the esophagus and trachea. He 
concluded that In spite ot all care and pre- 
caution, it is impossible to avoid accidents 
as one cannot tell by direct examination 
how deep the tumor extends or how far the 
destructive effect will reach. In most of the 
cases treated, esophageo-tracheal, pulmo- 
nary or pericardial fistulae have occurred. 
Le Meée reported a case of tatal hemor- 
rhage after removal of the radium tube. 
In 1922 Schambacher and Desdous pub- 
lished a case in which death occurred from 
bronchopneumonia and autopsy revealed a 
fistula between the esophagus and_ left 
bronchus. Patterson and Howarth give 
extremely variable results in subjects with 
identically the same maneuvers and tech- 
nique. The reactions are always marked, 
resulting occasionally in a simple disap- 
pearance of the lesion, more often, how- 
ever, In hemorrhage, sometimes in ditluse 
gangrene, bloody vomiting rapid 
death. Speaking before the International 
Congress of Surgeons, Regaud!* warned 
against the danger of applying radium to 
hollow organs susceptible to perforation. 

Perforation is a very common complica- 


tion occurring in the natural progress of 


the disease. It occurred in 26 out of 46 
cases of cancer of the esophagus reported 
by Piperkot (56 per cent). In Petri’s series 
it occurred 27 times in 44 
per cent. In Samaja’s groups of combined 
cases collected from the literature in which 
perforation occurred, 87.5 per cent were 
into the respiratory tract and g per cent 
into the vessels and pericardium. Ulcera- 


cases, or 61 


tion is nearly always present. Only one of 


Piperkof’s 47 cases was non-ulcerated and 
only 4 of Bietlin’s 53 cases 
ulceration. This ts due to a 
factors: traumatism to the mucosa by 
large and poorly masticated fragments of 
food, simple necrosis or infection and re- 


shi ed ho 
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tention and stagnation of food in pockets. 
Most important, however, are the ulcera- 
tions and perforations caused by too vigor- 
OuSs exploration with the esophagoscope. 

The following is a report of a case in 
which perforation occurred into the aorta 
with sudden death from hemorrhage: 


J.R., aged tiltyv-nine, first noticed a discomfort 
in the chest about six months ago. Two months 
later he began to have difficulty in swallowing. 
lor the past four weeks he has been able to 


swallow only liquids, a loss of 


Phere has been 
weight of about 12 pounds during the last six 
months. 


Physical examination 


] 
elderly 
man in tair general condition, there was some 


cy idence ot recent loss ot weight. ‘| he heart, 


\re\ ealed an 


lungs, abdomen and extremities were negative. 
Roentgenographic examination revealed a con- 
striction at the junction of the middle and 
lower thirds of the esophagus with some dilata- 
tion above this point. Esophagoscopy revealed 
a constriction at the point indicated in the 
roentgenogram, with an ulcerated bleeding 
lesion at this point. The pathological report of 
a biopsy specimen was 
noma.” Treatment 
followed by 


“squamous cell carci- 
consisted of gastrostomy 
intra-esophageal application of 
radium in a rubber sound. Two tubes of radium 
bromide each containing 25 mg. covered with 
0.5 mm. of silver and 1 mm. of rubber were 
left am situ for forty-eight hours totalling 
2400 mg-hr. There was very little reaction 
during and following treatment, except for a 
marked salivation which lasted for two weeks. 
Four weeks after treatment the patient died 
suddenly at night with a profuse hemorrhage 
from the mouth. Autopsy revealed at the 
junction of the middle and lower thirds of the 
esophagus a sloughing, ulcerated and infected 
carcinoma. At no point could solid ‘tumor tissue 
be found. At one point, the mass was adherent 
to the aorta and had perforated into the 
lumen causing death from hemorrhage (Fig.1). 


The extreme difliculty to cope success- 
fully with this condition by radiotherapy ts 
best explained by a consideration of certain 
fundamental factors. Because of its situa- 
tion, being In immediate contact with 
important organs, because of its depth, 
especially the abdominal and_ thoracic 
portions, the esophagus is an organ acces- 
sible only with difficulty. A determination 
of the extent of the disease is also extremely 
difficult. A most important anatomical 
consideration which seems to have escaped 


= 
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general notice and which has a_ most 
important bearing upon the problem is the 
extreme thinness of the esophagus. Careful 
observation of this organ at autopsy will 
reveal a surprising delicacy and thinness 
which to a great extent accounts for the 
frequent pertorations (Fig. 2). 
Observation of anatomical changes in 
the natural course of the disease readily 
demonstrates that the accidents of perfora- 
tion, necrosis and hemorrhage take place 


Tumor 


thrombus 


im gorta 


Tumor 


Fic. 1. Perforation of a carcinoma of the esophagus into 
the aorta causing sudden death from hemorrhage 
Note thrombus on lumen of aorta. 

moderately advanced cases without 


radiation. It is important to appreciate 
that at the time radiation treatment ts 
instituted, extension of the disease may 
have already occurred into the surrounding 
structures and that the accidents which 
follow are more frequently hastened than 
caused by the treatment. Perhaps the one 
most important factor which renders the 
accurate treatment of this disease so difli- 
cult is the inability to determine by any 
method of examination the extent to 
which the disease has already involved the 
closely neighboring vital — structures. 
Although some of the accidents may be due 
to faulty technique, many are caused by 
the destruction of the few neoplastic cells 
which form the only communication 
between the esophagus and neighboring 
organs. Sincert states, after inv estigations 


Joseph M. 


Marcus Juxe, 1027 
made ina number of countries, particularly 
in| Germany, that the application of 
radium to the interior of cancer of the 
esophagus is always dangerous because 
of the impossibility of knowing the thick- 
ness of the wall remaining and the impossi- 
bility of reducing at will the destructive 
action of the radium. Because of the 
absence of precise knowledge of reactions 
of normai tissues to radiation, it is difficult 
to use a precise radiation technique. The 


12D. - 

IL. 

Fic. 2. Diagram showing relation of esophagus and 
aorta. This inatomical feature accounts for the fre- 
queney with which esophageal cancer pertorates into 
the aorta. 


Germans prefer a single massive dose, 
whereas the French employ smaller doses 
over an Interval of six to eight days. 


SUMMARY AND CONCLUSIONS 


A review of the literature shows that 
the results of treatment of cancer of the 
esophagus are most unsatisfactory as to 
cure. By combined roentgen ‘and radium 
therapy palliation for as long as two, three 
and even five vears may be obtained, with 


| 
\ 
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a relief of symptoms, an improvement in 
the stenosis and in some cases a disappear- 
ance of the lesion as revealed by the 
esophagoscope. The principal difficulties 
consist of the inability to determine by 
examination the extent of the disease, the 
difficulty of early diagnosis and the pec ullar 
anatomical conditions. The thinness of the 
esophagus, its deep situation, and_ its 
relation to the aorta and bronchi are the 
special anatomical peculiarities which ren- 
der lesions of this organ diflicult to treat. 

Accidents in the treatment of this 
condition occur with great regularity and 
frequency. Necrosis, hemorrhage and _per- 
foration with pulmonary Involvement are 
the usual complications. 

It is important to realize the futility of 
attempting to. cure which are 
advanced. Autopsy ‘evidence shows that in 
the natural course of the disease, important 
neighboring organs are involved early and 
only palliation should be attempted. An 
attempt to treat such intra- 


lesions 


Cases by 


esophageal applications of radium will 
meet with inevitable failure and result 
in death from hemorrhage or perforation. 

Clinical experience has shown that 


external irradiation may at times result in 
a marked improvement in swallowing and 
relief of pain and may retard the progress 
of the disease for some time. 
is universally recognized as an essential 
part of the treatment of this condition 
and to be of use should be done early. 

The future hope in the treatment of 
cancer of the esophagus lies in early 
diagnosis and application in the esophagus 
of moderately, large doses of heavily filtered 
radium extending over a long period of 
time, limiting the treatment to e arly cases 
and employing external irradiation as a 
palliative measure in the more 
cases. 


Gastrostomy 


advanced 
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LY MPHOBLASTOMA (HODGKIN'S DISEASE) 


BY ROBERT J. 


NEW 


\ UCH has been written on the various 

manifestations of Hodgkin’s disease, | 
but in the review of the literature I find 
very few cases in which the first symptoms 
are referable to the orbit and which show 
no other clinical findings. Mikulicz was 
perhaps the first to recognize the lvm- 
phatic involvements about the face. He 
considered these Ivmphatic growths as 
representing a morbid entity, allied to but 


not identical with pseudoleucemia, and 
often called lymphosarcoma. 
Goldzieher? reported a case 1907 


which he diagnosed as lymphoma of the 
conjunctiva. The same vear Meller’ dis- 
covered a similar case. A few cases have 
been reported in recent vears.' Bedell® in 
1921, reported a case which he diagnosed 
as “solid edema lymphoma of the eve.” 
Pfahler® reports a series of cases of sarcoma 
of the orbit, most of whom he has treated 
primarily with roentgenotherapy, and with 
very satisfactory results. 

In reviewing the lymphatic structures of 
the eve, we find very little lymphoid tissue 
in the orbit. The conjunctiva and lacrymal 
gland are the chief extrabulbar structures 
that contain any amount of lymphoid tis- 
sue. Lymphomatous masses may appear in 
any portion of the conjunctiva. Some con- 
tend that the growth begins in the retro- 
conjunctival region and secondarily 
involves the conjunctiva. Diffuse Iymph- 
oid tissue is found in the stroma of the 
conjunctiva but Ivmph nodes are of rare 
occurrence. 

The conjunctiva possesses the lymphatics 
which go to make a superficial and a deep 
plexus. These form a minute plexus at the 
margin of the cornea and probably com- 
municate with those of the cornea 

Lymph nodes are also rare in the evelid. 
The lymphatics of the eyelid form two 
groups; a superficial and a deep group. The 
former drain the skin and orbicular muscle. 
The latter drain the tarsal plates and con- 
junctiva. Those of the upper lid drain into 
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the preauricular nodes while those of the 
lower lid and lacrymal gland drain into the 
submaxillary region. 


DIFFERENTIAL 


In the differential diagnosis, it not 
always an easy matter to rule out malig- 
nant tumors of the orbit, namely carcinoma 
and sarcoma. For this reason patients who 
present themselves to a physician’ for 
treatment are usually advised to have the 
eve removed. 

All of these tumors, 
duce certain) amount of — unilateral 
exophthalmos. The small cell sarcomata 
occurring tn the Ivmphoid tissues of the 
orbit spread into the stroma, separating its 
alveoli and causing extensive degeneration 
of the lining epithelium. They may be a 
little slow in growth but ultimately break 
through the capsule of the gland or node 
and invade the orbit. 

Another condition to be differentiated is 
one termed by Verhoetf “retinal blas- 
toma.” This condition is often. termed 
glioma and starts in the pars optica, pars 
cil: aris retinae or in the supporting tissues 
of the optic nerve. 

In cases of exophthalmos and apparent 
tumor, especially young children, 
chloroma must be ruled out, as it does not 
respond to irradiation. This condition can 
usually be diagnosed relatively early, how- 
ever, by the blood examination. 

Still another form of growth tn the paren- 
chymal tissues of the lacrvmal gland ts a 
mixed cell tumor of mesoblastic origin. 
These occur only tn adult life, are never 
multiple and do not recur if removed. They 
are composed of columns of endothelial 
cells, fibrous and myxomatous tissue and 
hvalin cartilage. 


DIAGNOSIS 


Is 


if intrabulbar, pro- 


TECHNIQUE 


Where roentgen therapy was employed 
we made use of high voltage rays, that ts 


200 ky., 4 ma., filtered through 4 mm. of 
eral and Collis P. Huntington Hospitals, Boston, Mas 
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aluminum plus 0.5 mm. copper, at a dis- 
tance of 50 cm. 

Where radium therapy was emploved 
we made use of highly filtered gamma rays. 
A filter of either 0.5 mm. silver or 1.0 mm 
brass was found to be most satisfactory. A 
distance of from 1 to 3 cm. from the skin 
surface was usually selected. 

Several different portals of entry were 
used, directing the rays posterior to the 
lens when possible. Pfahler uses SIX small 
portals of entry, care being taken to give 
the lens less than 100 per cent of a skin 
unit. 

Cases have been reported, developing 
cataract, following irradiation of the orbit. 
Mueller’ records the sensitivity of the tis- 
Sues ol the eve on the same percentage 
basis as the skin unit dose; the conjunctiva 
and sclera LOO per cent; cornea trom 120 to 
130 per cent; lens from go to 100 per cent. 

None of our cases have as vet developed 
lens changes. A probable explanation ot 
this is that a full ervthema dose is not 
necessary to destroy the lymphoid tumor. 
Never more than two-thirds of an erv- 
thema dose was given to any one patient. 

In reviewing the cases of lymphoblas- 
toma (Hodekin’s disease) at the Massa- 
chusetts General and Huntington Memorial 
Hospitals, a total of approximately 500 
cases were studied. Only 7 of these were 
found where the condition as far as could 
be determined had its primary tocus, 01 
beginning, in the tissues of the orbit. Only 
those cases were chosen which presented 
their first svmptoms without evidence of 
disease elsewhere. All otf these patients 
with the exception ot one, were under 
forty vears of age. The first symptoms 
noted were either a firm freely movable 
mass In the orbital tissues or exophthalmos 
of the involved orbit. The patients had no 
pain and came for examination only after 
the growth had begun to give pressure 
symptoms. Four of them presented intra- 
bulbar tumors and these had enucleation 
of the involved eve. 

Not all of our cases will be reported in 
detail and only the most 1 
herein described. 


interesting are 


CASE REPORTS 
Case an. Italian laborer, aged 
twenty-eight, entered the Massachusetts Gen- 
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eral Hospital in August, 1925, complaining of 
a growth in the inner canthus of the right eve, 
of two months’ duration. The patient had had 
no pain and only noticed the growth when told 
about it. Physical examination showed a fairly 
well-nourished man without palpable glands 
and a spleen slightly larger than normal. The 
liver was felt two finger breadths below the 
last rib. The blood and urine examinations 
were negative. Examination of the eve revealed 


a granular tumor mass 2 X 6 cm. in diam- 
eter, extending into the conjunctiva from 
the inner caruncle toward the cornea. It also 
involved both fornices and the conjunctiva 


of the lids above and below. A specimen was 


removed for diagnosis and report. ot 
lymphoma was returned. 
It was decided to treat the eve 


two applications ol 


locally and 

given. A 
filter of 0.3 mm. silver was used at a distance ot 
1 cm. from the skin surface. The evelashes 
and were protected and the ravs 
directed toward the inner canthus, thus pro- 
tecting the lens from the direct ravs. 

In four weeks the eve was apparently normal 
and the patient felt well except for a hacking 
cough. Two months later he returned with the 
picture of generalized Hodgkin's 
There was no recurrence in the orbit. 

Case u. An Italian laborer, aged twenty- 
eight, first entered the Massachusetts Eve and 
Intirmary in complaining of a 
gradually increasing swelling of the right eve 
for the preceding few months. For three vears 
he had noticed a slight swelling of the eve at 
times, more evident in the morning. He had no 
other discomfort and paid little attention to it. 

\ physical examination showed about 8 mm. 
exophthalmos of the right eve. No note of the 
eve grounds was made at this time. The blood 
and other physical examinations were negative. 
Phe eve was removed in February, 1920. The 
lacrymal gland was found to be hard and a 
dense mass was discovered at the outer angle 
of the orbit, extending back into the orbital 
cavity. The pathological report was “scirrhous 
lymphoma.” The patient made an uneventtul 
recovery and failed to report for subsequent 
examinations. 

Case ut A white woman, aged twenty- 
nine, came to the Huntington Memorial Hos- 
pital in November, 1920, complaining of a mass 
and pain in the left orbital cavity. The eve had 
been removed at the British Hospital in Con- 
stantinople eight months previously. Her 
symptoms previous to the enucleation had been 
unilateral exophthalmos, failing and 
pain. A pathological report was obtained from 
the British Hospital and a diagnosis of syphilis 
with periosteal thickening of the external wall 
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ey WS 
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of the orbit had been made. They also reported 
a negative clinical history of syphilis. 

On physical examination at this time, small 
glands were present in the neck and left avilla. 
The spleen was somewhat enlarged. A blood 
examination showed the hemoglobin. ee per 
cent; red cells 4,000,000; platelets 160,000 
(Buckman); white cells 7,000. differential 
count showed a moderate eosinophilia; poly- 
morphonuclears 60 per cent; lymphocytes 
15 per cent; mononuclears 3 per cent; eosino- 
phils 15 per cent, and atypical lymphocytes 7 
per cent. 

Radium was applied in the form of filtered 
plaques to the orbit and to the glands over the 
neck and axilla. A month later the glands had 
changed very little. A Wassermann at this 
time was negative, but on the basis of the pre- 
vious report, she was given a series of injections 
of neosalvarsan. 

In May, 1921, she returned to the out- 
patient department with evidence of new 
growth in the walls of the orbit. A biopsy was 
done and a diagnosis of scirrhous lymphoma 
was made by two pathologists. 

Filtered radium was applied to the orbit in 
one-half erythema doses. The treatments were 
given monthly and all symptoms subsided, 
except for occasional headaches. 

In August, 1925, she was still free from sy mp- 
toms. The physical and blood examinations 
were negative. The orbital cavity was clean 
and there was no evidence of recurrence. 

Case iv. A white woman, aged seventy- 
four, first came to the Massachusetts Eve and 
Ear Infirmary in July, 1916, complaining of 
swelling and protrusion of the right eve. For 
the preceding vear the eve had been slowly 
becoming more prominent and vision was failing. 
Roentgen examination at that time showed the 
right orbit to be diffusely obscured, and a ques- 
tion of periostitis of the orbital wall was raised. 

Physical examination showed the eve to be 
pushed outward and downward. The conjunc- 
tiva of the outer lid was everted and the tarsal 
fold was shallow. The ocular conjunctiva was 
moderately injected. 

Ophthalmoscopic examination showed a 
shallow anterior chamber. The pupil was 
dilated and did not react to light. The fundus 
was pale and the disc was faintly seen. There 
were no marked retinal changes. The left eve 
was normal. 

In December, 1917, the eve was removed and 
a growth was found extending upward and 
backward around the optic nerve, pushing the 
eyeball forward. The pathological report was 
lymphosarcoma, this being the term which was 
in use at that time to cover practically all the 
lymphoid tumors. One month later new granu- 
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lation tissue appeared but promptly disappeared 
under roentgen therapy. The physical and 
blood examinations were negative. 

The patient returned again in November, 
1920, complaining of pain in, and exophthal- 
mos of the left eve. The evelids could be only 
partially closed. There was marked cloudiness 
of the lens so that the eve grounds could not be 
clearly seen. Radium plaques were applied and 
-oo mg-hr. were given. A filter of 0.5 mm. brass 
was used at a distance of 2.5 cm. from the skin 
surface. A month later the symptoms were 
much less pronounced. series of several 
monthly treatments of filtered radium were 
applied, averaging about one-half of a erythema 
dose each time. 

In March, 1921, there was no exophthalmos. 
Physical examination was entirely negative 
except for a few small glands in the left side 
of the neck. 

In June, 1923, she returned to the hospital 
complaining of a slight swelling and some pain 
in the region of the left parotid. An application 
of 2,300 mg-hr. of radium was given. Symptoms 
readily subsided and in 1925 she was in good 
physical condition, with no evidence — of 
recurrence. 

Case v. C. W. A Chinese, male, aged 
thirty-six, entered the dispensary of the 
Massachusetts General Hospital on January 
2, 1926. Two months previously he began 

have pain in the left eve which gradually 
grew worse. He was referred to the Massachu- 
setts Eve and Ear Infirmary for diagnosis. 

Examination showed a soft granular tumor 
of the upper part of the left conjunctiva extend- 
ing from the limbus backward about 2.5 cm. 
A section of this tumor was removed fox ex- 
amination. The pathological diagnosis made by 
Dr. Verhoeff was malignant lymphoma, and 
the patient was referred back to us for 
treatment. 

A physical examination failed to show 
involvement other than of the eve. Roent- 
genograms of the chest were negative. Filtered 
radium was applied to the left upper lid. 
Two weeks later he returned for observation 
and was free from pain. Two weeks later the 
tumor mass had almost completely disappeared. 
There was no evidence of other glandular 
enlargement and the patient has not had 
recurrence. 


SUMMARY 


Lymphoblastoma  (Hodgkin’s dis- 
ease) may occur locally about the orbit 
with no other clinical findings. 

2. This condition should always be 
ruled out in all extra- or intra-bulbar 
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‘“Grenz”’ 
tumors, either by biopsy or therapeutic 

The necessary to affect 
tumor will not produce lens changes. 


dosage the 


There is no pain from this form of 


cane nt, and the chances of recurrence are 
much less than where surgery is employed. 

Our follow-up on some of these cases 
shows them to be practically well. The 
prognosis of these cases therefore is much 
more favorable than those showing general- 
ized lymphadenopathy. 

The extra-bulbar tumors have a tend- 
ency to remain localized and only one of 
our cases has developed generalized |ymph- 
adenopathy after the initial findings in the 
orbit. 
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\ HEREAS in the Nineteenth Century 

chemical therapy played the greatest 
part in medical tre: itment, we now observe 
how physical therapy is gaining ground; 
the latter is still underestimated. On the 
other hand, the multitude of chemical 
preparations indicates that there is. still 
too much expected from drugs which so 
far have not fulfilled expectations. This 
is proven by the fact that so many of the 
advertised remedies disappear quickly in 
order to gIve room to others. 

The greatest results in physical therapy, 
no doubt, were obtained by applying rays, 
electromagnetic 
of these electric waves are made 
in aihaoaa, light, ultraviolet, roentgen 
and radium therapy; but there are still 
large areas in the ray spectrum which so 
far have not been utilized in 
Speaking of a spectrum, 
an order of different 


oscillations. Some 


medicine. 
we understand 
rays, according to 


their wave lengths, so that on the one end 
of the spectrum we find the longest and 
on the other end the shortest waves. It 
is quite 


interesting that biologic effects 


use of 


are not proportional to the wave lengths, 


but are characteristic of certain regions 
of the spectrum. 
One of these r regions in the spectrum 


which up to date has not been employed 
in medicine, exists between the ultraviolet 
and the roentgen rays. When | compared 
the biologic effects of the ultraviolet and 
roentgen rays, | found that there are not 
many symptoms which resemble each 
other, and that there are quite fundamental 
differences in the action of these two kinds 
of rays. Some authors have made the 
assumption that the differences are due 
to the difference in penetration, but, on 
the other hand, we have to keep in mind 
that the biologic effects are not propor- 
tional to the wave length, as was mentioned 
above. So I concluded that the penetration 
power is only one factor in the biologic 
action; besides others which are still to 
be studied. These conceptions are the 
foundation of my studies of the region of 
the spectrum between the ultraviolet and 
roentgen rays, and I was fortunate enough 
to be able to confirm the correctness of 
my assumptions. These facts have led 
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me to an entirely new therapeutic method, 
the value of which cannot as yet be 
properly estimated. It is so promising that 
I consider it my duty to make it known 
to physicians, being well aware that many 
studies have still to be made tn the future. 

Such rays are produced in tubes quite 
similar to roentgen tubes, but they show 
characteristic biologic effects, which are 
observed partly with ultraviolet and partly 
with roentgen rays. In addition to these, 
new biologic effects were found, not obtain- 
able with any of the other rays. Despite 
the fact that we are dealing with physically 
related energies, we have to differentiate 
them carefully far therapeutic 
effects are concerned. Physically, these 
rays are elect romagnetic oscillations (intra- 
roentgen ravs) of a wave ig of about 
I.5 to 2.0 Angstrém units (Le. .5 to 2 ten- 
of centimeter).* are 
characterized by their small penetration 
power, so that almost all their energy Is 
absorbed by tissues, e.g., skin of f about 2 
mm. thickness. 


as as 


II 
This intensive absorption is one of the 
causes of their powertul biologic action, 
as only the absorbed ravs are able to 
create reaction. 
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From Table ttt can be seen that the sum 
of the biologic actions of the “Grenz”’ 
rays is so ditlerent from those observed 
with ultraviolet and roentgen rays, as 
not to be identitied with either of them. 
Nevertheless, a certain continuity can be 
noticed, as the tdentical symptoms are 
found with the “Grenz” ravs and one ot 


. 


the other radiations. In addition, there 
are effects obtainable with the “Grenz” 
ravs only. These are shown tn Table 


As far as I know, 
described without 
temperature. 


no ervthema has been 
a marked local rise of 
rise was always. con- 
sidered to be one of the fundamental! 
symptoms of intlammation, that we 
can hardly speak of inflammation with 
the “Grenz” ravs. Only one of Galen’s 
cardinal symptoms of inflammation ts 
really present and that ts “rubor,”” whereas 
“tumor,” “calor” and “dolor” are either 
entirely absent or unusually slight tor a 
venuine inflammation. We may, theretore, 
have to deal here with a new intensive 
action of the skin. As shown in Table 11, 


SO) 


no real irritation of the sensitive nerves 
is seen with the “Grenz” rays, neither 
during the application, nor later, when 


reactions are developing. 
The most interesting effect is the drop ot 


Symptoms Ultraviolet Grenz” Rays Usual Rox 
Intra-roentgen Rays 
Epitlation 
Latent period Some minutes or Some minutes to Some days to 3 
Erythema hours weeks weeks 
Duration About 1 week Many weeks Some weeks 
Bullac 4 
Ulceration . 
Pigmentation 
Telangieectases 
Sequelae Atrophy 
Scaling 
Restitution + 
In Table 1 the action of ultraviolet and Pape i 
roentgen rays can be compared with the ent 
A 
intra-roe ntgen rays here | in question, which Rin 
Ole ntra > 
I call “Grenz” ravs (“Grenz” meaning “ R 
“borderline” ).7 
Local tempera- Marked Practre v M 
*Schultz and Zehden, in Germany and Stern of New York 
have experimented in the past with so-called oversott roentger Sensation Narked Practy< \ y 
ravs near the above-mentioned region 


To ascertain the 
and new results it is essential to use no 
than t. 5 A.. which obviously was not done by them 
was done for very different reasons, so that 
of the new brologi 

+ Th was chosen, 
sestion ts really the 
of the 


shorter wave leng 
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they were not aware 
rctions which will be desertbed later or 


because the region of the spectrum 


borderline between the biologic ettects 


iltraviolet and roentgen rays 


Drop ot ler 


icocvtes 


the leucocytes in the blood. The leucocytic 
drop is not identical with the leucopenia. 
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Lhe drop 1 IS ch: Ur: icterized the te 
course, the percen Mage and the rest itution 
to norma!: it IS shown schematicall, in 


Table ut. 


About five to ten minutes after trradia- 
tion the number of leucocytes is suddenly 
diminished to 20. to per of the 
normal number. In the course of about 
twenty-five to thirty minutes the number 
of leucocytes Is again what it had been 
before the irradiation. A real leucopenia 
requires days or weeks for the regeneration 
of the leucocytes. The leucocevti drop, on 
the contrary, cannot bec: iused by a destruc- 
tion of = cells, bee: Luse it is quite obvious 
that a regeneration requires more time than 
a few minutes. Furthermore, the amount of 
the drop is practically always the same; It 
does not depend upon the energy app lied, 
but it is a well-established fact that a 
genuine leucopenia de pe nds upon the inten- 
sity of the damaging tactor. 

Miiller and Peterson in Chicago* have 
proven that in animals the missing leuco- 
cytes can be found in the splanchic region 
during the drop, especially in the liver. 
With the drop, the leucocytes are, there- 
fore, removed from the skin or the surtace ot 
the body to the nner organs. This interest- 
ing phenomenon can be explained by nerve 
action only and, as it can be produced by 
will-power, we must assume that the 
“Grenz”’ rays have a distinct effect on the 
autonomic nervous system. This assumption 
is supported by the tact that the entire skin 
reacts as a whole, no matter where the skin 
is irradiated and from what part of the 
skin the blood is taken. That means that 
every part of the skin shows the drop of the 
leucocytes, even if the blood is taken trom a 
part of the skin distant from the irradiated 
area. Itissurprising by how small an amount 
of ray energy this phenomenon ts produced. 
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One-sixteenth of the energy necessary to 
produce a very slight erythema ts sufficient 
to cause the drop. 


So much for the theoretical considera- 
tion. What ts the practical advantage? 
Primarily it may be assumed that rays 
absorbed to such an extent by the skin 
must have a tremendous curative value in 
skin diseases. This fact Was easily pro\ en 
and will be described later on—but there 

re other advantages. 

If we analyze the usual roentgen-rayv 
method in skin diseases, we realize the 
fact that the larger percentage of applied 
ray energy, which penetrates the skin, 
is more or less unused. Only the smaller 
percentage is. absorbed and, therefore, 
has an etlect. To illustrate: with the roent- 
ven rays of shorter wave length used up to 
now, no more than about 10 per cent of the 
energy is absorbed when working without 
filters, and only about 5 per cent when 
operating with filters after Rost). This 
means that deeper lavers are stricken unnec- 
essarily. There ts another consideration: the 
ideal ray therapy always aims to m: ike restt- 
tutio ad integrum possible; in other words, to 
save cells which are necessary for regenera- 
tion. We should, therefore, consider the 
skin not as a whole, but keep in mind its 
individual lavers, especially the germina- 
tive lavers. This does not mean that no 
ray should be allowed to reach these lavers, 
but that the amount of ray energy absorbed 
should not be such as to cause damage 

Figure 1 shows the conditions schematti- 
cally. “s”’ represents a cross section of 
the skin and the cones 1, 1, 111 and iv the 
absorption of incident radiation. The 
height of the cones depends on the pene- 
trative power, Le., the wave length of the 
ravs, which means that the penetration 
is greater in cone 1v than in cone 1. The 
bases of the cones represent the applied 
dosages erythema cones i, 
i, and less than an ervthema dose in 
cone 1v). It is obvious that by Increasing 
the dosage, the depth dosage increases, 
as shown bv the dotted line at cone 1. 
When using a penetration such as in 
cones 11, 1 and iv, the hair papillae, Pp, 
underneath the skin can be reached and 


: 

l 

* The authors produced the leucocytic drop by intraveno 

injectio Subcutaneou ectio cause tl It 

neg thle whether air, water ‘ e solutions or ‘ tter 

ire ed, Only pecite t 


648 


epilation can be produced. This, however, 
does not happen “A proper wave lengths 
are used as in cone 1, where also the ba asal 
cells are saved. It is pa ious for the expert 
that with such means an erythema can 
be produced without epilation, whereas, 


according to our former knowledge, the 
epilation took place with dosages not 


large enough to produce an erythema 
(cone IV). 
The four fundamental conceptions for skin 
treatment may be summarized as follows: 
1) The germinative layer of the skin should not be 


damaged (cone 1). 


(2) Rays penetrating the skin are more or less useless 
(cones and tv). 


Gustav 


Bucky 


JUNE, 192 


The clinical advantages of 


m\ 
method are as follows: 


new 


1) Practically absolute safety. 
2) Markedly shortened healing period. 
3) Possibility of replacing changed skin with normal 
skin. 
4) Remarkable cosmetic results. 
5) Lack of danger of repeated irradiations. 
6) New indications. 


Many diseases 


react wondertully 
to this treatment, such as eczema of all 
kinds, acne rosacea, lichen planus, pru- 


ritus ani; psoriasis came back after a short 
time. 

Ot the infectious diseases the following 
reacted very 


well: Lupus, trichophytosis, 


Fic. 


(3) Ray absorption in tissues underneath the skin 
is not desirable. 


(4) When increasing the ray absorption in the skin, 
the incident energy necessary for a biological effect 


decreases (cone 1). 

With such a procedure all the dangers 
of the ordinary roentgen treatments are 
avoided. What makes the roentgen-ray 
burns so terrible is the damage done to 
the germinative layers preventing resti- 
tution. As these layers are practically 
not reached by the rays in question, the 
burns produced by them turn out to be 
entirely harmless. Of course, blisters and 
also slight defects of the uppermost layers 
can be obtained, but they always heal 
with normal skin within a few weeks. No 
pain is connected with them which, with 
ordinary roentgen burns, is almost unbear- 
able. Thus astonishing curative effects 
are obtained. 


svceosis vulgaris, herpes tonsurans, kerion 
celsi, paronychia, angulus infectiosus and 
carbuncle; of the tumors: warts, mycosis 
fungoides, Kaposi’s disease and epithe- 
liomata. The malignant tumors heal with- 
Out leaving scars or other consequences. 
That has to be emphasized, because it 
shows its superiority over other methods, 
like carbon dioxide snow, etc. Generally 
one or two treatments are sufficient to 
destroy the lesion. 


We had a good reason for explaining the 
leucocytic drop in detail. There ts not only 
a theoretical interest, but 


also avery 


important practical one concerning the 
influence on the autonomic nervous system. 
Such experiments are apt to change our 
the 


conceptions of a number of diseases, 


— 
ZA, 
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origin of which has not been known, or 
has been misinterpreted. 

For instance, it seems to be the distur bed 
autonomic which — causes 
intestinal bleedings if a certain area of the 
skin is burned by tire. There are connec- 
tions between the skin and the bone mar- 
row by 
svstem. 


Innervation 


means of the autonomic 
Many of the spastic conditions 
may be due to similar disturbances. The 
correctness of such assumptions was proven 
by the following facts. Cases of ulcerations 
of the stomach or duodenum react very 
favorably to the “Grenz’’-ray treatment. 
There ts also a marked improvement, if a 
mixed diet is given and all drugs are 
avoided. In a number of the 
subjective symptoms disappeared within 
a short time. However, it ts hard to judge 


nervous 


eases atl 


such cases properly, as we are 
mostly upon 
Pheretore, 


ding 


depet 
subjective desc riptions. 
a much better and extremel\ 
interesting proof was found in cases ot 
polvevthemia rubra 
We treated 2 avoiding any other 
treatment, with the result that both came 
back to normal. 


vera (polvglobulia). 


The number of the red 
about 8 million in the one, 
and to million in the other case. The hemo- 


clobin came down from 150 per cent to 105 


blo Cell 


per cent and from 1 }O per cent to 


per 
atte 


he 


| | 
cent some Weeks 


second case 


went up to about 7 million 
again, but after a second treatment came 
down to 5.3 million. It is remarkable how 
the subsective symptoms vanish such 
cases. It was a feature of special Interest 


that one of these patients was suffering 
from an ulceration of the duodenum at 
the time. The symptoms of the 
ulce: disappeared entirely the 
treatment, though medication 


same 
during 
no spec ral 


or diet was used. That gives the tdea of 


different appearances, though the origin 
ot the diseases probably reverts TO the 
same root. However, the “Grenz’’ rays 
both simultaneously. I 
consider this fact to be of Importance for 
further investigations and 


diseases 


cured 


obser, atl Ns. 
\ 


Another very interesting and promising 
field is that of certain spastic conditions. 
We have to differentiate between condi- 
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tions where the etlect of ““Grenz”’ rays can 
be only a symptomatic one, and those in 
which the rays are able to strike the source 
of the disease. 

To the first group belongs whooping 
cough, ! was able to observe that the 
attacks stopped in the course of about two 
days and no relapse was noticed atterwards. 
We cannot assume that the disease 1s 
cured by the rays, as we know that we are 
dealing with an infectious disease. On the 
other hand, we require about sixty times 
more ray energy to killa colony of bacteria, 
than is applied with our treatment. How- 
ever, one conception may lead to an expla- 
nation. We know that “Grenz” rays and 
nonspecific Injections (protein) lead to the 
very same leucocytic drop. No doubt, 
there are similar effects with both. Further- 
more, we know that nonspecific Injections 
stimulate and activate the body 


against 
Infectious processes. In 


this we may find 
the explanation for the stimul iting action 
of the ravs in infectious diseases, enabling 
the body to produce antibodies. From this 
viewpoint | began to treat cases of acne 
vulgaris of the face with general trradia- 
tion of the body, not touching the local 
affection. The results are promising. The 
idea Is not too far fetched, as we know that 
ultraviolet and roentgen ravs show analo- 
vous effects, only that the irritation of the 
skin by means of the ““Grenz” rays is an 
incomparably stronger and more specific 
one. 

The second group of cases comprises: 
Asthma bronchiale, spastic constipation, 
status thymolymphaticus, irritation cough 
in children lacking a provable cause. 

Children of the status thymolymphaticus 
type, especially in the first vear of age, 
show characteristic attacks of convulsions, 
Sometimes we find an enlarged thymus 
Which may also show symptoms of compres- 
sion. Dr. Reuben of Beth Israel Hospital 
sent such cases for deep roentgen therapy, 
and we observed good results. No doubt, 
the autonomic nervous system plays an 
Important part in different spastic condi- 
tions. Assuming that that may be true also 
with the cases in question, he agreed to try 
my method. The results were very satis- 
factory. Almost all the cases reacted very 
well, te., the convulsions ceased mostly 
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after the first treatment. One case with 
enlarged thymus showed a detinite decrease 
of the thymus, despite the fact that no 
such ray could reach the gland, as explained 
before. We consider these diseases to be an 
endocrine disturbance. Many authors are 
of the opinion that the autonomic nervous 
system, as a regulation factor for endocrine 
secretion, mav be the cause of such dis- 
turbances. If that be true, a vast and new 
tield may be opened in therapy. The future 
will reveal their relationship and_ possi- 
bilities. The matter is too complicated to 
permit a definite statement at this early 
stage. 

However, our assumptions are sup- 
ported by cases of spastic constipation 
In nervous persons, in which good results 
were obtained. Asthma bronchiale seems 
also to react favorably. No more should be 
said at the present. Hundreds of cases 
must be treated before we can see our way 
clearly. 

In a previous publication we referred to 
roentgen therapy in children suffering 
from irritation cough, lacking a provable 
cause. The children were examined thor- 
oughly, but no affection was found. These 
children reacted promptly to “Grenz”’-ray 
therapy. The cough stopped entirely. The 
sleep was no longer disturbed. They gained 
in weight and their appearance was entirely 
different. 

So much for the diseases treated up to 
now. We are next going to treat larynx 
and eve diseases which appear likewise 
promising. Experimental studies were 
begun to make certain that no untoward 
consequences would occur. Diseases of the 
larynx require new technical means which 
are being perfected. 

Admitting that much has sti!] to be done, 
we can already state that the “Grenz” 
rays represent a new therapeutic means of 


Bucky 


their own, which may enrich our thera- 
peutic possibilities. 


SUMMARY 


(1) Electromagnetic oscillations of a 


wave length of about 2 Angstrém units 
produce new biological effects. 
2) These “Grenz” rays are entirely 


harmless, because with the proper technique, 
they are absorbed by the uppermost layers 
ot the skin, saving the germinative laver. 

3) These ‘“Grenz” rays may perhaps 
replace, to a great extent, the usual roent- 
ven rays in dermatology. 

4) The results of this therapy in dis- 
turbances of the autonomic nervous system 
and endocrine 
promising. 


secretions are very 
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AMERICAN ROENTGEN RAY SOCIETY 


ANNUAL MEETING 


HE convention of the American Roent- 

gen Ray Society to be held in 
Montreal September 20-23 inclusive ts an 
event of more than ordinary interest to 
the members, their families and their 
friends, for the occasion offers the oppor- 
tunity to combine scientific and technica! 
deliberations of high value with a recrea- 
tional experience of novelty and 


rare 
enjovment. 


» IN MONTREAL 


of the Union. There stiil stand in the nar- 
row, crooked streets of the older portion 
of the city buildings two to three hundred 
vears old, some of them the residences tor 
a time of the men who were pioneers in 
the exploration of the Great Lakes and 
the Mississippt Valley and 
Detroit, Duluth, 
Marquette and Joliet 


founders of 
Sault St. Marte, 
which perpetuate 
mother tongue of the 


the names or the 


View from Mt. 


From the top of Mt. Royal are obtained g 
and its tributary the Ottawa, Lake St. Louis and Lake of T 
north and the White and Green Mountains and the 


Montreal is a city to whose charm all 
visitors quickly surrender, and they depart 
reluctantly, enthusiastic in their praise of 
its unique attractions and resol ed to come 
again. No other community in) North 
America can duplicate its blend of moder- 
nity and historical tnterest, for tt was the 
fount of civilization and religion for halt 
the continent, including a great part of 
what are now the Middle Western States 
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lorlous views of the encircling city, the St. Laws 


Roval. 


wo Mountains, and on clear davs the Laurentians to the 


Adirondacks to the south. 


dauntless adventurers or martyr mission- 
aries of French Canada who made Montrea! 
the rendezvous and starting point tor 
their journeys into the unknown wilder- 
ness. Where the actual buildings associated 
with these immortal figures have disap- 
peared, thetr sites are marked for future 
generations. 

The scant half-mile square which was 
the original city of Ville Marie is packed 


JUNE, 192 
| 
|| 
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with memortals and recollections of the 
storied past. On Place d’Armes, which 
marks the center of the old city, is a monu- 
ment which marks the spot where the 
founder, Paul Chomedy de \Mlaissonneuve, 
slew with his own hand the chief of an 


L-ditortals 
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modest house and garden of Daniel de 
Gresolon, Sieur de Lhut (also known as 
Dulhud and Duluth), who gave his name 
to the Lake Superior city which he founded. 
Two blocks to the east Is the Chateau de 
Ramezay, the official 


erected In 1 


attacking band of Troquots. On the south — residence of the governors of both the 
Notre Dame Church. 

Hlere Notre Dame Cl} ch, 100) ve ld id tt Seminary of St. Sulpice built in 1685, stand side by 
side with banks and ofhce buildings look e sp ere Paul Chomedy de Maisonneuve, founder 
of Montreal, with his nad she | q 
of the square stands the historic Church French and English regimes, and the 


of Notre Dame, erected over one hundred 
and ten vears ago to replace another built 
nearly one hundred vears earlier. Flanking 
the church on one side is the actual fabric 
of the Seminary of St. Sulpice, built in 
1685, and on the other ts an office building 
erected on property once occupied by the 


headquarters of the American army of 
occupation in 1775. Here Benjamin Frank- 
lin and his tellow-commissioners, Carroll 
and Chase, staved when thev came to 
Montreal on their fruitless mission of 
persuading the French-Canadians to throw 
in their lot with the American revolu- 


} 
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tionary cause. Nearby is the little stone with the interwoven history of the struggle 
house tn which General Montgomery spent of three great peoples British, French 
the winter before he set out on his fatal and Americans tor the possession of the 
attempt to capture Quebec for the Ameri- continent of North America. They should 


cans, and a few vards distant is the spot sutlice to assure the delegates to the 


Chateau de Ramezay. 
Erected in 1705, residence of the French and English governors of colonial Canada, and now a museum. 


where LaSalle lived just before he under- 
took the expedition on which he discovered that in Montreal will be found a host of 
and voyvaged down the Mississippt. interesting sights and scenes that will 

These are but a few of the myriad asso- make their visit 
ciations which link Montreal indtssolubly 


American Roentgen Ray Society convention 


a pleasant experience 
and a life-long memory. 


Be 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 
AND NEWS ITEMS 


Items for this column solicited promptly after the events to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES* 


STATES OF AMERICA 


AMERICAN ROENTGEN 


Secretary, Dr. Charles L. 


RAY SOCIETY 
Martin, Dallas, Texas 


Iwenty-eighth annual meeting, Montreal, ¢ Sept 
20-23, 1927 

SECTION ON RADIOLOGY, AMERICAN 
MEDICAL ASSOCIATION 
Secretary, Dr. Fred M. Hodges, 801 West Grace St., 

Richmond, Va. 

Annual meeting, Mint 

RADIOLOGICAL SOCIETY OF NORTH AMERICA 
Secretary, Dr. Robert J. May, St. Luke’s H spital, 

Cleveland, Ohio 

A Ne () Dec. 2 

RADIOLOGICAL SECTION, SOUTHERN MEDI- 
CAL ASSOCIATION 
Secretary, Dr. E. ( Samuel, New Orle | 

Annual meeting, Men , renn., Nov. 14 Q27 

BUFFALO RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Joseph S. Gian-Fr ceschi, 

610 Niagara St. 

Meets Sec nd Mi nd Cac th ¢ ny 
the summer months, e place of me be 
selected by the host. 

CHICAGO ROENTGEN SOCIETY 
pecretary, Dr. R. A. Arens, Michael Reese He spital 

Meets mont} ly on sec nd Thursd from Octobe! to May 


except during m Decem| 
Hotel. Dinner at 6 P.M, scientifi 


CLEVELAND RADIOLOGICAL SOCIETY 


th + 
mt ot a 


\ rginia 
t 8 P.M. 


Secretary, Dr. James H. West, 8314 Euclid Ave. 

Meetings are held at 6 o’clock at the University Club. 
on the fourth Monday evening of eacl th trom 
bel! pte mber to April, nelusive 


DETROIT ROENTGEN RAY AND RADIUM 


SOCIETY 


Secretary, Dr. Henry L. Ulbrich, 1130 E. Grand Blvd. 
Meets monthly on second Friday trom October to 
May, at Wayne County Medical Society Building. 
CENTRAL ILLINOIS RADIOLOGICAL SOCIETY 

Secretary, Dr. H. C. Kariher, Decatur, Illinois. 
Regular meetings held quarterly. 
NEW ENGLAND ROENTGEN RAY SOCIETY 
Secretary, Dr. M. C. Sosman, Peter Bent Brigham 


Hospital, Boston, Mass. 
Meets monthly third 
Library. 
NEW YORK ROENTGEN SOCIETY 
Secretary, Dr. W.W Belden, 8 West 16t} 


Mee ts monthly on second Monday, New York Ac ade my 
ot \Medicine. 


on Friday, Bost Medical 


CENTRAI NEW YORK ROENTGEN RAY 
SOCIETY 
Secretary, Dr. D. S. Childs, 316 Gurney Bidg., 
Syracuse, N. Y. Three meetings a ear ~April, 
August and November. 


PACIFIC COAST ROENTGEN RAY SOCIETY 
Secretary, Dr. Harold B. Thompson, Seattle, Wash. 
Iwo meetings a year. 
ROENTGEN- RAY 
PENNSYLVANIA 
Secretary, Dr. W. E. Reiley, Clearfield, Penna. 
Iwo meetings a year, April and October. 
PHILADELPHIA ROENTGEN RAY SOCIETY 
Secretary, Dr. Pendergrass, University of 
Pennsylvania, Philadelphia. 


SOCIETY OF CENTRAL 


Eugene 


Meets monthly on first Thursday evening, Pennsyl- 
vania Hospital. 
ROCHESTER ROENTGEN RAY SOCIETY, 


ROCHESTER, N. 
Secretary, Dr. S. C. Davidson, Highland Hospital. 
Meets monthly on the first Friday evening at 7.45 at 
the Rochester Medical Association Building. 
ST. LOUIS ROENTGEN CLUB 


Secretary- Treasurer, Dr. L. R. Sante, Metropolitan 
Suilding. 
Meets first week of eact Time and place of 
meetings designated by president. 
TEXAS RADIOLOGICAL SOCIETY 
Secretary, Dr. Davis Spangler, Dallas, Texas. 
\leets innually, 


British Empiri 
BRITISH RONTGEN SOCIETY 
Meets on the tirst Tuesday of each month from Novem- 
8.15 P.M., at the British 
Welbeck St., London; 


ber to June inclusive, at 
Institute of 


W. I. 
BRITISH INSTITUTE OF 


Secretary, Dr. John Muir, 
W.1. 
Meets at 32 Welbeck St., but regular dates and times of 


meeting have not vet been arranged. 


ELECTRO-THERAPEUTIC SECTION OF THE 
ROYAL SOCIETY OF MEDICINE (CONFINED 
TO MEDICAL MEMBERS 

Meets on the third Friday of each month during the 
winter at 8.30 P.M. at the Royal Society of Medi- 
cine, 1 Wimpole St., London, W. 1. 

RADIOLOGICAL SECTION, AUSTRALASIAN 

MEDICAL CONGRESS 
Secretary, Dr. C. A. Anders 
Dunedin. 

RADIOLOGICAL SE¢ 
BRANCH OF 
CIATION 
Secretary, Dr. Colin Macdonald, Lister House, 61 

Collins St., Melbourne, At 

Meets monthly at Melbourne during the winter. 

CANADIAN RADIOLOGICAL SOCIETY 
Secretary, Dr. E. C. Brooks, Montreal. 

RADIOLOGICAL SECTION, NEW 
BRITISH MEDICAL ASSOCIATION 
Secretary, Dr. P. C. Fenwick, The Hospital, Christe 

church. 

Meets annually. 


to 


» j 
Radiology 32 


RADIOLOGY 
32 Welbeck St., London, 


mn, The 


Hospital, 


PION OF THE VICTORIAN 
THE BRITISH MEDICAL ASSO- 


istralia. 


ZEALAND 


send the nece 


No. 6 
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Europe 
ROENTGENOLOGY 


Avenue des Alliés, 


CONTINENTAL 
BELGIAN SOCIETY OF 
Secretary, Dr. J. Boine, 134, 
Louvain (Belgium). 
Meets monthly on second Sunday at d’Egmonds Palace, 
Brussels, except in the summertime. 


ASSOCIATION OF GERMAN ROENTGENOLO- 
GISTS AND RADIOLOGISTS IN CZECHO- 
SLOVAKIA 
Secretary, Dr. Walter Altschul, German University, 

Prague, 11/52. 

DUTCH SOCIETY OF ELECTROLOGY AND 
ROENTGENOLOGY 

Holds two meetings a year in Amsterdam, one in the 
Spring, and one in the Fall. 

SOCIETA ITALIANA RADIOLOGIA MEDICA 


Secretary, Professor M. Ponzio, University of Turin, 
Turin. 


ALL-RUSSIAN ROENTGEN RAY ASSOCIATION, 
LENINGRAD, USSR in the State Institute of 
Roentgenology and Radiology, 6 Roentgen St. 
Secretaries, Drs S. A. Retnberg and S. G. Simonson. 

Meets annually. 

Fifth Annual Meeting in Kiev, Ukraine, Mav, 

LENINGRAD ROENTGEN RAY SOCIETY 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 

Meets monthly on the first Monday at 8 o'clock in the 
State Institute of Roentgenology and Radiology, 
Leningrad. 

MOSCOW ROENTGEN RAY SOCIETY 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and 
S. T. Konobe jevsky. 

Meets monthly on the first Monday at 8 o'clock, the 
place of meeting being selected by the Society. 

SCANDINAVIAN ROENTGEN SOCIETIES 

The Scandinavian roentgen societies have formed a 
joint association called the Northern Association for 
Medical Radiology, meeting every second year in the 
different countries belonging to the Association. 
Each of the following societies, with the exception of 
the Denmark Society, meets every second month 
except in the summertime: 

SOCIETY OF MEDICAL RADIOLOGY OF SWEDEN 

Meets in Stockholm. 


SOCIETY OF MEDICAL RADIOLOGY 
Meets in Oslo. 


SOCIETY OF 


1925. 


IN NORWAY 


MEDICAL RADIOLOGY IN DENMARK 
Secretary, Dr. H. Scheuermann, Copenhagen 

Meets on the second Wednesday of each month from 
October to July in Copenhagen, at 8 o'clock in the 
State Institute of Roentgenology. 

SOCIETY OF MEDICAL RADIOLOGY 

Meets in Helsingfors. 

VIENNA SOCIETY OF ROENTGENOLOGY 
Secretary, Professor Holzknecht, Vienna, 1x, Gen- 

eral Hospital. 

Meets on the first Tuesday of each month from October 

to July. 


IN FINLAND 


VIENNA LETTER 


From our speci il corre sponde nt 


ROENTGEN RAYS WHICH 


SKY 


COME FROM THE 


The Austrian scientist, Hess, was first to 


discover and establish the existence of 
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those novel, invisible ravs which were 
named ‘celestial x-rays” by the great 
French physicist D’Arsonval, and the 
nature of which has been clarified by 


measurements by the American physicist, 
Millikan. Quite recently Kohthérster, 
a German research worker, made extensive 
investigations of these rays proved 


that they have a penetrating power a 
hundred times greater than roentgen rays. 
They are ultra-roentgen rays which can 


penetrate a block of lead 2 meters thick 
His observations revealed the fact that the 
intensity of these ravs which ts particularly 
great inthe higher regions of the atmosphere 
is the same day and night. This, of course, 
refutes the assumption that these rays are 
emitted by the sun. The conjecture that 
the radioactive substances of the earth 
have some part tn their production has also 
been shaken by The 
observations, in fact, point to a quite 
different source of the “ celestial rays” 
which according to the opinion of WKoh|!- 
hirster are emitted by the star gangs 
of the milky way and by those worlds 

the act of formation which light up the 
firmanent as light clouds, known to astron- 
omers as cosmic tog. Since this cosmic 
fog displavs milky way systems tdentica! 


these observations. 


to that to which our own sun emptre 
belongs, the “celestial may be 


assumed to be heralders of other world 
islands which are several hundred thousand 
light vears distant from us 

This beautiful theory has been contested 
by the celebrated American meteorologist 
Wilson and his English contrére Simpson. 
According to them the rays in question do 
not originate from the sun nor from the 
atmospheric cloak of the earth but are pro- 
duced by lightnings. According to Wilson, 
as set forth in the Vienna Physical Society 
at a recent scientific meeting, there are 
about 1800 storms in every second on the 
earth with an average of roo lightnings. 
The energy of these lightnings represents 
about a billion watts which produce a whirl 
of electrons which could cause the ultra- 
roentgen rays in question. It was asserted 
in the Phy sical Society that Wilson’s 
views will quite certainly be contested. 
James, an Englishman, has brought forth 
a very interesting and ingenious hypothesis 
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which assumes that these cosmic rays are 
the result of a natural destruction of atoms 
which takes place in the interior of distant 
stars. Through immense 
quantity of energy is liberated which flows 
in the world spaces. Such a destruction of 
atoms Is taking place constantly in our own 
sun, but since the sun belongs to an older 
veneration and as its texture is much 
firmer than that of young stars, the radia- 
tions produced in the sun lose much of 
their energy in reaching the and 
could never be possessed of the power to 
penetrate a lead block 2 meters thick when 
they arrive in our atmosphere. 


this process an 


surltace 


ON THE, IMPORTANCE Ot 
GEN-RAY 
WITH 


REPI 
EXAMINATIONS 
PULMONARY 


ATED ROENT- 
PATIENTS 
PFUBERCULOSIS 


University of 
that single 
unreliable 
anatomical 
tuberculous changes in the 


to the 

the view 
examinations are ver\ 
sa basis for judgment of the 
character of 


Haudek, lecturer 
Vienna, 


screen 


expresses 


lungs A series of observations with both 
screen and roentgenogram at short inter- 
vals gives much more valuable diagnostic 


criteria. Serial roentgenograms are particu- 
larly important in cases which the 
first examination reveals indetinite, poorly 
detined areas of apparent infiltration. Such 
appearances are often due to localized pneu- 
montas which have no tendency to caseation 
or breaking down and may disappear after 
several weeks or even months. Their end 
results, pleural and thickened 
bronchial markings, strongly remind one 
of the products of inflammations. The 
tendency of tuberculosis to heal spontane- 


adhesions 


ously is emphasized by series of roentgeno- 
logical observations where cavities of 
are seen to disappear after 
hospital treatment for several months with- 
out the employment of surgical therapy. 
The indetinitely outlined infiltrations men- 
tioned above may be not only in 
cases of lobar and lobular pneumonic 
thickenings, which tn most 
bronchogenic origin, but 
hematogenous dissemination. These latter 
mav be present for only a few davs, hence 
the importance of frequent roentgenological 
examinations. 


considerable size 


seen 


cases are ol 


also in cases ot 
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FURTHER 
GEN-RAY 


EXPERIMENTS WITH 
PFREATMENT Of! 
PROCESSES 


THE ROENT= 
SUPPURATIVE 


In a recent lecture, Professor Holzknecht 
of Vienna gave an account of experiments 
of his own and of Pordes, Rosenbaum, 
and Borak of Vienna, and of Heidenhain, 
and Fried of Worms, Germany, which 
have shown that tn acute and subacute 
coccus Infections treatment by the roent- 
gen ray has a very beneficial action upon 
the suppurative process in the majority of 
cases. With present technique it is possible 
to influence favorably two-thirds of the 
cases of phlegm mn, abscesses of the extremi- 
ties, trunk and neck, parametritis and 
suppurations following operations. Sup- 
purations of the face and nasal accessory 
sinuses do not show any tendency to heal. 
The treatment is partly roentgen therapy 
and partly surgical. The treatment 1s 
begun with a ray of medium penetration, 
giving a dose varving from !4 to 2H. The 
beneficial effect is evident after six to 
eight days. In some cases the favorable 
action is evident on the first day, inasmuch 
as fever, pain and swelling may be reduced. 
The treatment may result in resolution or 
in fusing of the suppurative processes. 
The latter seldom perforate spontaneously 
but must be evacuated surgically. Holz- 
knecht agrees with Heidenhain who says, 
“Do not incise before irradiation. Do not 
be alarmed even by Ivmphangitis.”” From 
a serological point of view irradiation ts 
followed by an increase in bactertolysis 
through four to six days. Sterile pus, which 
is otherwise of very infrequent occurrence, 
is often met with after irradiation. Expla- 
nations of the action of the roentgen ravs 
are divergent. According to Pordes the 
effect is attributable to the destructive 
action of the ravs upon the highly sensitive 
leucocytes of the infiltrate and the libera- 
tion of antitoxins and bacterolvsins present 
in them. 


AN EYE SAVING DEVICI 


GENOSCOPI(¢ 


FOR USE IN ROENT- 
EXAMINATIONS 

Close attention to details on the roent- 
venoscopic often results eve 
strain. This is due, at least in part, to the 
fact that the distance between the screen 


screen 
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and the observer’s eves ts small. This ts 
particularly noticeable in) examinations 
of the duodenal bulb. Some observers 
when closely scrutinizing the bulb often 
have the eves not further than 5 oro inches 
from the screen, and often close one eve In 
an involuntary effort to rest the eves. 
It is the convergent movement and accom- 
modation of the eves which contribute 
most of the eve strain. The convergent 
movement can be relieved only by placing 
two prisms in the path of the rays. Dr. 
Staunig devised a pair of spectacles in 
which he places two prisms combined 
with convex lenses capable of eliminating 
the over-strain caused by excessive accom- 
modation and convergence. By the use of 
this apparatus the image on the screen 
appears much sharper, clearer and richer 
in details and is also magnified. The 
apparatus is so constructed that it may 
be adapted to any fluorescent screen and 
carries a small gear which enables the 
user to adapt it to his individual refraction 
and the distance between the pupils. 
Protessor Holzknecht is using the appara- 
tus with satisfaction. 


JAPANESE ROENTGEN SOCIETY 


The Fifth Annual Meeting of the Japan- 
ese Roentgen Society, whose president ts Dr. 
Koshiro Iwasaki, was held on April 1, 1927 
Kyoto Imperial University Medical School. 
Some of the subjects discussed at the 
meeting were as follows: 

“Effect of Roentgen Irradiation upon 
the Excretion of Dye” by N. Havashi. 
Dr. Hayashi injected phenolsulphon- 
phthalein into rabbits after they were irra- 
diated, the liver region being protected, 
and he found decreased excretory function 
of the kidney on the first day after such 
trradiation, and gradual return to normal 
on the second day. This change ts not con- 
sidered as due to the functional disturbance 
of the kidney according to the indications 
of their control animals. 

T. Watanabe reported on “Some Biologi- 
cal Effects of Roentgen Irradiation upon 
the Tissue.”” He exposed the liver of bled 


rabbits to roentgen radiation and measured 
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the total nitrogen and nonprotein nitrogen 
content of the liver. He found an increase 
of the latter over that of the control. Then 
he injected peptone and histamine into 
the rabbits before they were bled, followed 
by a similar experiment on the liver. He 
found that there was a much greater 
Increase of nonprotein nitrogen than in 
the preceding experiment. 

N. Yanagisawa gave his roentgenologica! 
findings tn the stomachs of breast fed infants. 
He made a roentgenological study of the 
gastric function in 130 Japanese breast 
fed infants whose ages varied from four 
hours to one vear. He found that the posi- 
tion, tonicity, construction and other 
functions as brought out by this study 
agree in general with the findings of both 
American and European investig: 
He also made a detailed roe ntgenological 
study of the stomachs of so-called “intan- 
tile beribert of the breast fed’? which is 
endemic in Japan. 

G. Goto discussed the Radiation Ethect 
upon Reticulo-e ndothelial Cells.” He 
injected carmine solution into the rat to 
which he applied various doses of roentgen 
rays, Just before or after such an injection, 
and made histological study of endothelia! 
cells of the reticular system as to the inges- 
tion of the coloring substance by these 
cells. He found functional disturbance in 
all these cells in the liver, spleen, bone 
marrow and lymph nodes toward the inges- 
tion of the dve substance, as the result of 
irradiation. The total amount of the 
ingested coloring matter varies according 
to the time elapsed after the irradiation, 
as well as the time elapsed after the injec- 
tion and the amount of the dve injected. 

KK. Mawatart and others reported their 
clinical findings cases of peritoneal! 
tuberculosis which were treated by roentgen 
irradiation. They stated that cases with 
ascites responded more favorably to hard 
rays, while the nodular type responded 
better to r: LVS softer quality. 

I. Igarashi gave a report on twenty 
cases of s sarcoma treated by deep roentgen 
irradiation. 
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In this department will be published from time to time, as neers is available, suggestions for improvement in technique. 


SOME NEW METHODS IN ROENTGENOGRAPHY 


BY WALTER ALTSCHUL, M.D. 


German University of Prague Clinte of Professor Sct 


PRAGL I CZECHOSLOVAKIA 


fires War and it sequelae have brought neck, the shadow of the maxillary joint 
tbout an interruption in the scientific appears too much distorted; 
relations between the various countries. avoid this, it has been suggested that roent- 
As a _— each nation has had to rely genograms of this joint be taken through 
more or less upon its own literature, and the open mouth (Algvogvi. Wiesner) 
foreign ‘ake could not be consulted to through the semilunar notch 
the extent previously possible. This condi- = mouth open (Gocht, 
tion Is quite apparent in the roentgenolo- 
gical literature of recent vears. It was only 
at the recent International Congress in 
London that the situation was changed and 
opportunity was atlorded for a rapproche- 
ment of the roentgenologists from ditlerent 
countries. The various journals, moreover, 
publish extensive reviews of foreign litera- 
ture; but since an abstract cannot take the 
place of the original work, it would be 
desirable and at the same time would 
greatly further the development of roent- 
genology if papers of general Interest were 
republished in foreign journals. 

I am therefore taking the opportunity 
of briefly reporting in the following pages 
certain new methods of roentgenography 
which I have published in extenso in Ger- 
man journals during the past few vears, 


hence to 


or 


with the 


Bauer 


hic. 1. Arrangement for roentgenography of the 
and to recommend their employment, temporomanillary joint. 
because these methods have proven 
entirely satisfactory in our clinic. For roentgenograms of this sort, one 


must count on the possibility of opening 
the mouth of the patient, but the usual 
reason in the majority of cases for roent- 
While the problem of roentgenography genographing the temporomaxillary joint 
of the mandible, ie., the horizontal ramus, 35, SO™e€ form of ankylosis or other processes 
appears to be solved by the various for Instance, fractures) in which opening 
methods of oblique exposure trom the neck, of the mouth is impossible. The above 
the roentgenography ot the temporo- methods, theretore, can vield useful pace 
maxillary joint has remained unsatisfac- tures only of healthy or almost healthy 
tory. In the oblique exposures from the maxillary joints, but they ssh unable to 
vield them in cases of pathologically 
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I. THE DEMONSTRATION OF THE TEMPORO- 
MAXILLARY JOINT 


7 


660 Walter 


which they are usually most needed. | 
have therefore devised a method which is 
capable of being carried out upon any 
patient under simple and convenient pos- 
ture, and which vields unobjectionable 
pictures of the maxillary joint free from 
distortion and from superposition. 

If a sound (to represent the central 
beam) is placed in the plane of the maxil- 
lary joint of a macerated skull and if it is 
pointed so as to avoid projection into 


Fic. 2. Diagram of the temporomaxillary roentgeno- 
gram. 1. Capitulum. 2. Acetabulum. 3. Auditory 
canal. 4. Stvloid) process. 5. Vertebral column. 
6. Mandibular coronoid process. 7. Gums. 8. Orbit. 


9. Sella. 10. Base of the posterior cranial fossa. 


any of the covering bony portions, it will 
be found that the central ray will have to 
pass through the center of the base of the 


coronoid process ot the opposite half of 


the mandible in order to yield a_ satis- 
factory picture. In this connection, one 
must take into consideration the fact 
that the roentgen rays will have to tra- 
verse this opposite half of the mandible. 
When, however, a short funnel is employed 
in order to approach the tube to the jaw 
as closely as possible, the shadow of the 
half of the mandible furthest from the plate 
(owing to its greater distance from the 
plate and shorter distance from the focus) 
will be very much enlarged, and will 
appear so thinned out as to be practically 
invisible in the roentgenograms taken by 


this method. 


Altschul 
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The roentgenogram is taken as follows: 
The patient ts placed in an exactly lateral, 
recumbent position so that the maxillary 
joint lies just upon the middle of a small 
plate (g X 12 cm. Is sufficient). A funnel 
of 5 cm. diameter and 8 cm. length is 


placed with its center over the base of the 
coronoid process of the opposite side, and 
it is so adjusted that the axis (central ray) 
is pointed toward the maxillary joint to 
accomplish this, 


be roentgenographed. To 


Fic. 3. Arrangement for roentgenography of the 
tory system. 


1udi- 


it Is necessary to tilt the cone caudocrani- 
ally about 25° and fronto-occipitally about 
20. The correct point to which the cen- 
tral ray must be directed is easily found: 
it is the intersection of the horizontal line 
running through the point of insertion of 
the ear lobule ‘and the line connecting the 
angle of the jaw with the iowest point on 
the frontal saceili of the scalp. 

Figure 1 indicates the method of roent- 
genographing. Figure 2 gives schematic- 
ally the details of the roentgenogram thus 
obtained. 
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il. THE SURVEY ROENTGENOGRAM 


AUDITORY SYSTEM! 


OF THE 


There are quite a number of methods 
published for roentgenographing the ear, 
but these are useful for visualizing only 
certain portions of the ear (Sonnenkalb, 
Schiiller, Stenvers, Sgalitzer, Mayer and 
others). It is therefore necessary to make a 
large number of exposures in order to get a 
precise idea of the changes present in the 


ol thre 


vutline 


schematic ¢ 


Fic. 4: 


rocntgenoygram of the 
ear. Mastotd) process. 2. Semicireular canals. 
2. Cochlea. 4. cavity. 5. Bulbus vena 
jugularis. 6. Sinus transversus. 7. Sinus stemoideus. 
8. Occipital foramen. 9g. Arch of the atlas 


auditory system, especially if one has to 
take comparison the 
healthy side Since the necessary 
adjustment is usually tedious, such an 
examination of the ear requires considerable 


roentgenograms ol 


alse 


Bilateral 


ramids the 


hic. otitis. 


lett: 


Increase in density ot 


destruction of the mastoid 


cells on the right. 


time and ts quite complicated. The survey 
roentgenograms hitherto employed the 
anteroposterior exposure with projection 
of the pyramids in the orbits, the ordinary 
posteroanterior roentgenogram, and finally 
the axial roentgenogram of the base of the 
skull) do not vield a general picture of the 
whole region and can be used only for 

Published in Ziscbr. J. Hals-Nasen wu 


Obrenbeilk., 1926, xiv 


in Roentgenography 661 
rough orientation. I therefore set about 
to find a roentgenographic technique which 
would permit the representation upon 
a single plate of both ears in_ their 
entire extent and symmetrically arranged; 
and I have succeeded discovering 
a suitable position for producing such 
pictures. 

The roentgenogram is obtained as fol- 
lows: The patient ts placed in the supine 
position with the head bent forward as 
far as possible so as to bring the chin against 
the chest. The head must of course be 
supported by means of a ptliow suitably 
placed underneath. The central ray enters 
at the point marking the limit between the 
anterior and middle thirds of the line 
drawn in the median plane of the skull 
and connecting the root of the nose with 
the occipital protuberance. This point lies 
two or three finger widths back of the fron- 
tal boundary of the scalp. The central ray 
is directed toward the center of the occipi- 
tal foramen; and the cone must be tilted 
about 40° craniocaudally. The roentgeno- 
gram is best taken with fairly hard rays in 
conjunction with a Bucky diaphragm. 

Figure 3 shows the arrangement; and 
Figure 4 gives a schematic representation 


Fic. 6. Operative defect of the squamous portion of the 
temporal bone, of the m ind of the 
antrum on the left side. 


istoid process 


of the details of a roentgenogram made by 
this method. Figure 5 shows a bilateral 
otitis with destruction of the cells of the 
right mastoid; and Figure 6 shows the 
condition after operations — for 
sinus thrombosis (there is entire absence 
of the mastoid, of the squamous portion 
of the temporal bone and of the tvmpante 
Cay it\ ). 


several 
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Ill. THE AXIAL ROENTGENOGRAM 


PATELLA! 

While the patella can be satisfactorily 
visualized in the lateral view, tt shows up 
either indistinctly or not at all in the sagit- 
tal view. It is, however, important to 
secure a roentgenogram with the rays 
directed axially in order to comply with 
the well-recognized principle of obtaining 
two roentgenograms of bone lesions in 
planes at right angles to each other. The 
methods heretofore proposed for the axial 
roentgenography of the patella have the 


OF THE 


Fic. 7. Arrangement for axial roentgenography of the 


patella schematic). 1. Plate. 2. Central ray. 
disadvantage which I have already dis- 


cussed in the case of roentgenography 
of the temporom: axill: ary joint, ni amely, 
thev are possible only in healthy or almost 
healthy knees, because they require maxi- 
mal flexion. 

My procedure is as follows: The patient 
is placed on his back and he flexes his knee 
as far as he is able. The foot is then sup- 
ported close to the end of the roentgeno- 
graphic table. The plate is placed on the 
extensor surface of the femur, held in 
position by the patient, if possible, and the 
tube is so adjusted that the central ray 
traverses the patella caudocranially. In 
cases of maximal flexion the roentgen tube 
can be approached quite close to the joint; 
the less the degree of flexion the farther 
away will the tube have to be placed. 
Some degree of flexion is naturally neces- 
sary; but I have been able to secure good 
pictures by this method even with an angle 
of flexion of only 120°. 

1 Published in Verbandl. d. deutsch. Ronte 
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The study of the axial roentgenograms 
vielded a surprising number of pathological 
findings; and in some cases It was only the 
axial picture that disclosed changes tn the 
knee joint under examination. The clini- 
cal observations have been published by 
Dr. Jaroschy, orthopedic assistant in this 
clinte. He found arthritic dentation and 


also, especially in habttual patellar luxa- 
there 
the 
the 


tions without evidence of arthritis, 
were discovered osstfications near 
patella, apparently in the region of 
retinacula. 


Fic. 8. Schematic view of the axtal roentgenogram of 
the patella: (1) patella; (2) femur; (3) tibia; (4 
tibula. 


Figure 7 shows the arrangement tor 
roentgenography; Figure 8 gives schematic- 
ally the details of the roentgenogram; 
Figure g shows arthritic changes in the 
patella; and Figure 10 shows ossifications 
in the retinacula in a of habitual 
patellar luxation. 


case 


IV. METHOD FOR THE LOCALIZATION 
INTRA-OCULAR FOREIGN BODIES! 


For the localization of intra-ocular 
foreign bodies we have available various 
methods which may be classed in two 
groups: (1) the so-called geometrical 
methods, in which the position of the bul- 
bus remains unchanged, and the localiza- 


Published in Fortschr. a. d. Geb. d. Ronteenstrablen, 1922 
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tion is established by shifting of the 
roentgen tube; and (2) the so-called phvsto- 
logical methods in which the position of 
the roentgen tube remains stationary and 
the r entgenograms are taken with the eve 
sighting in different directions. 

Each of these groups has its advantages 
and disadvantages. The advantages of 
the phystological method over the geomet- 
rical are as follows: (1) it enables one to 
determine the center of rotation of the eve, 
Whereas the geometrical method merely 
indicates the relation of the foretgn body to 


Fic. 9. Arthritis. Left: normal pieture. Right: marginal 


elevation on the extert side of the patella proypyecti 


over the external condyle 


the corneal vertex; (2) moreover, with the 
aid of a corneal scleral mark, the 
physiological method can locate the cor- 
neal vertex and thus permit one to obtain 
a picture of the bulbus in actual size; 

3 the fact that the method checks itself 
automatically makes it possible to avoid 
errors In localization. 

Opposed to the above we tind the follow- 
ing disadvantages: (1) In the physiological 
procedure more roentgenograms have to 
be taken than by the geometric method; 
2) the reading of the details in the phys- 
iological method is more complicated, 
and the determination is much more dith- 
cult than in the geometric method: (3) 
the physiological method ts applicable only 
when the vision of at least one 
retained. It is very seldom, however, 
that the vision in both eves Is lost. a) 
In the physiological method the move- 
ments of the foreign body are actually 
smaller than indicated on the plate. This 
“magnification error” affects the accuracy 
of localization; however, this error can be 
corrected by calculation. 


Or a 


eve Is 
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If now we balance the advantages and 
disadvantages, we come to the following 
conclusion: If it were possible to simplify 
the reading of the details and the inter- 
pretation of the findings, and to reduce 
the magnification error to a minimum 
the advantage would be all in favor of the 
physiological method. Since, however, the 
physiological methods hitherto emploved, 
as exemplified by the methods of Holz- 
knecht and of Belot, do not satisfy these 
requirements, It is evident that the pret- 
erence will be in tavor of the simpler geo- 


Fic. 10. Habitual patellar luxation. Left: 


+ 
} 


ossification tn 
median 


retinacu Deposits on the anterior 


spect of each patell 


metrical methods, e the 
method of Sweet. 


However, 


American 
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the reasons enumerated 


above | regard the physiological methods 


tor 


as being better, and I have sought to 
eliminate their disadvantages so far as 


possible. As a result the following pro- 
cedure was devised: First, I constructed a 
sliding cassette that enables the taking of 
roentgenograms upon different por- 
tions of one 13 X 18 plate. Upon this 
cassette there is mounted an arrangement 
see Fig. 12) carrying four fixed sighting 
points for vision straight in front, down- 
ward, upward and nasally. A fifth sighting 
point for temporal vision is brought to 
the correct position upon the cassette 
cover by means of a slide adjusted accord- 
ing to the distance between the corneal 
vertex and the top of the cassette. These 
five sighting points are so arranged that 
the line connecting the center of the eve 
and the sight for forward vision forms an 
angle of 30° with each of the lines con- 
necting the center of the eve with the other 
four sights. Figures 11 and 12 illustrate 


x \ i = 
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the arrangement, and for a fuller descrip- 
tion the reader is referred to the more 
detailed original paper. 
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Junk, 


mination of the result. In order to simplify 
this, | have employed mathematica! 


device based on the choice of the 30 


Fic. 11. Sliding cassette. I. 


The arrangement permits the taking 


of five roentgenograms while sighting 
directly forward, downward, upward, 


nasally and temporally at a constant angle 
of rotation of 30°. Upon the sixth unexposed 


Fic. 12. Arrangement for fixing direction of vision. 1. Adjusting the sight 


With cover removed. 2. 


Ready tor 


use, 


angle of rotation. First, there is determined 
the distance of the foreign body from the 
median sagittal plane of the eve. If we 
call this distance a, the angle of rotation 
of the eve at each change a, and the pro- 


5) for “temporal”? vision. 11. 


Ready for roentgenogrsphy. 1. Sight for forward vision. 2. Sight for downward vision. 3. Sight for upward 
vision. 4. Sight for nasal vision. 5. Sight for temporal vision. 6. Rod with sliding catch. 7. Pointers, and 8, scales 
for adjustment of the “temporal” sighting point. 9. Foot of the sliding rod. 


portion of the plate, a roentgenogram is 
taken of the eve without any special direc- 
tion of vision after making a scleral mark- 
ing (with staniol). Figure 13 shows the 
general arrangement for roentgenography. 
This finishes the examination, and after 
development of the plate comes the deter- 


jection of the foreign body movement upon 
the plate when changing the direction of 
vision from the temporal side to the nasal 
p, the following relationship is obtained: 


p 


2SMm a 
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Some New Methods 


By selecting the 30 angle this equation 
becomes simplified since sin 30° = !y. 
Therefore, a@ = p. This means that no 
calculation Is necessary since the distance 
between the shadows of the foreign body 
in the temporal and nasal sightings ts 
equal to the sought distance of the foreign 
body from the median sagittal plane of 
the eve. 

In order to determine the distances from 
the frontal median plane and the horizon- 
tal median plane, there are required roent- 
genograms of the foreign body taken while 


hic. 13. Roentgenographic arrangement for localization 


of body. 


sighting upward and downward respec- 
tively. Since, however, we now have points 
which lie in a plane different from that 
containing the first determined point, we 
must project the new shadows upon a line 
which naturally must be parallel to the 
plane of reference. The distance between 
the foreign body shadows produced in 
the upward and downward sightings is 
therefore projected upon the lateral edge 
of the plate, and this projection is equal to 
the distance of the foreign body from the 
frontal median plane. The projection of this 
distance on the upper or lower edges of the 
plate equals the distance of the foreign body 
from the horizontal median plane. 
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To make the analysis, one first transfers 
the five shadows of the foreign body and 
the shadow of the scleral marking to a glass 
plate ruled in millimeter cross sections 

Fig. 14). Next, the distances of the foreign 
body from the three main planes drawn 
through the rotational center of the eve are 
determined as follows: the distance, a, of 
the foreign body from the sagittal plane ts 
equal to the distance between the foreign 
body shadows produced by nasal and 
temporal sighting = NT = 3 mm.); 
the distance, bh, from the frontal plane is 


— 


| | 
N 
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ic. 14. Example of foreign body localization. Shadows 
ot the foreign bod, on the plate 
upward; U, when sighting downward; N, in nasal 
sighting; T, in temporal sighting; G, directly forward. 
Ni. projection of the frontal axis of the eve. | ws. 
proyection of OU on the upper edge of the plate. Ol 
proyection of Ol upon the later 
S, scleral marking. 


: O, when sighting 


il edge of the plate; 


equal to the distance between the two 
horizontal lines tn the ruled plate corre- 
sponding to the upper and lower positions 
of the foreign body shadow (b = OU, 
= 4 mm.); and the distance, c, from the 
horizontal plane is equal to the distance 
between the two vertical lines in the ruled 
plate which run through the upward and 
downward positions of the foreign body 
shadow (c = UU, = 5.7 mm.). 

If an equilateral triangle is constructed 
upon the line marking the distance between 
the upper and lower positions of the foreign 
body shadow, the third apex, M, in Figure 
14, is the projection of the frontal axis and 


= 
a 
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therefore also of the center of rotation upon 
the plate. 

The distance, m, of the foreign body 
from the frontal axis in the plane of the 
foreign body is therefore equal to the 
distance between the upper and lower posi- 
tions of the foreign body shadow (r, = OU 

mm.). 

The radius, R, of the eve, is equal to the 
distance of the shadow of the scleral mark- 
ing from the point M (R = SM = 11.5 
mm.). 

These five values are obtained by the 
direct measurement of the various distances 
and without any calculation. 

It is, however, possible now by means of 
a simple calculation to determine the 
distance of the foreign body the 
center of rotation and from the nearest 
point on the surface of the eveball. The 
distance from the center ts: p = Vr)? + @ 
and the distance of the foreign body from 
the nearest point on the surtace is R — p. 

The possibility of betng able to determine 
this nearest point to the surface is, in my 
opinion, the greatest advantage of my 
procedure, since this is the point from 
which the extraction of the foretgn body 
will have to be undertaken. It ts deter- 
mined by two angles, namely, (1) the angle 
6) formed by the radtus drawn through 
this point and the projection of this radius 
upon the horizontal median plane; and 
2) by the angle (e) which this projection 
forms with the sagittal axis. The equa- 
tions for these angles are as follows: 


, and tan e 
p 


sin = 


h 
The determination of these angles is made 
with the atd of trigonometric tables; in 


Walter Altschul 


order to avoid these calculations I have 
determined the angles for certain values of 
c and p and of a and b, and | have compiled 
them in two tables which were published 
in the original paper. In the example given 
above the value for 6 is found to be 48°, 
and for e, 37>. 

The disadvantages of the physiological 
method are entirely avoided) by my 
method. Only one small plate ts required 
for all the exposures; and the time required 
is Moreover not very great. It takes me 
about two minutes for all six roentgeno- 
grams, tncluding the time for shifting the 
cassette. As regards the magnification 
error, | have calculated in the original 
paper a correction factor which has been 
employed in various determinations. The 
differences between the corrected and 
uncorrected values amount to but a few 
tenths of a millimeter, so that it Is not 
absolutely necessary to apply the correc- 
tion. The individual readings and the final 
analysis are extraordinarily simple, perhaps 
even simpler than in any of the other 
methods proposed. At the same time, this 
method vields much more information, 
since It reveals the relations of the foreign 
ey dy not only to the three main planes ot the 
eye but also to its center and to the nearest 
point on the surface (something which has 
been impossible with any other previous 
method and which, as mentioned above, | 
regard as the gcreatest advantage of my 
procedure). 

This method has been employed in the 
German Ophthalmologic Clinic in Prague 
Prof. Elschnig) and my experience with 
it has been entirely satistactory, justifying 
the belief that the procedure is really an 
improvement over other methods. 
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APPARATUS FOR MAKING ROENTGEN-RAY 


DOSAGE 


BY HARRY 


%HE 


erly 


rate of lonization of air in 


a pore 
designed 


l and calibrated chamber 
IS venerally considered to be the best index 
that we have of the dosage of re entgen rays 
used for therapy. The habit of making such 
measurements has not spread very rapidly, 


however, one of the reasons being pre- 
sumably, that no standard pape Is 
available which is accurate and _ rel table, 
and at the same time simple, compact, and 
conveniently portable. 

When the target distance IS great or 
when it is desired simply to check the 
constancy of output of a tube, a large 
lonization chamber may be used and the 


current mav be measured by 
very sensitive valvanometer. 

hand, one must 
measure the rate 


approximately, 


means of a 
On the other 
chamber to 
at a point, 
rrate the etlects 


use a small 
of tonization 
nd to integ 


ot direct and radiation. This 
means a small current and the use of an 
electroscope or an electrometer. Ideally, 


the chamber would be connected with the 
electroscope by means of a flexible conduc- 
tor so that It could be moved and adjusted 


to any desired position without the neces- 
sity of moving, readjusting, and checking 
the electroscope. How to construct a 


properly insulated 
conductor 
unfortunately. 

It occurred to me some time 


and pre ittected flexible 


IS unsolved — problem, 


an 


ago that it 
the chamber were connected permanently 


to a small condenser in such a manner as to 
make a simple compact unit, this unit 
might be disconnected from the electro- 


scope for the duration of the exposure to 
the rays, and returned to it afterwards for 
a measurement the amount of charge 
lost. It would be possible, thus, to do 
away with the flexible conductor entirely. 
The single obvious disadvantage is that 


of 


CLARK, 


one would have to estimate the length of 


it will 
e little 


exposure of the chamber in advance; 
appear further on that this need giy 
trouble in practice. 


Rocke 


eller Institute f 
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Apparatus of this kind has been made 
and used, and it has been found to work 
very nicely. The particular instrument 
which I shall describe was designed to 
measure the relatively soft rays produced 
at from 30 to 100 ky. peak. It represents, of 
course, merely a first attempt to solve the 
problem; several changes will made 
when it Is reconstructed. 


be 


DESCRIPTION OF THE INSTRUMENT 


Figure 1 shows the apparatus completely 
assembled; in Figure 2 some of the parts 
have been removed tn order to show the 
essential features of the internal construc- 
tion; a is the chamber unit; the rest will be 
called the electroscope. 

The The 
ment of this unit comprises the 
and Its support, b, the upper set 
c, of a variable conde 


insulated ele- 
leat 
t of plates, 
ser, and hi device, 
d, by means of which a connection may be 
established with the inner electrode of the 
chamber unit; it Is wens! on a single 
ine insulator, e, so shaped as to insure 
that the apparatus can be — apart and 
reassembled without changing the ce: ap Toray 
the condenser; d a pin, the 
head of which is supported on a light helical 
spring. The sensitiveness of the gold leat 
mav be adjusted by means of the screws, 
f. By turning the button, g, one connects 
the insulated element with a charging 
batteryv——~ 45-volt B-batteries. The lower 
set ot pla tes, of the condenser, isconnected 
with the case; it is fed up or down by means 
of a screw attached to the drum, 1. The 
capacity scale on the drum was aie n after 
a very careful experimental study of the 
condenser. The travel of the drum ts 
limited at both ends by means of stops. 
The capacity change ts about 67.5 cm. 

The Chamber Unit. This unit, which 
consists of a small chamber and a condenser, 
is shown connected with the 
at a in Figure 1 
Figure 2. 


Electroscope 


ot is 


electrose ype 
and separately, at a in 
The condenser consists of a small 
or Medical Rese 


Le 

| 
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brass cylinder supported axially inside the 
brass tube which constitutes the visible 
body of the unit. The inner cylinder is 
11,” long and in diameter; Is 
mounted on amber at either end. The 
outer tube is 234”’ long, and 34” in external 
diameter; the diameter of the hole exceeds 
that of the inner cylinder by onlyo.o1”’. 

The ionization chamber is of pure 
graphite. The outer shell is about 0.01" in 


Fic. 1. The apparatus completely assembled. 


thickness, the inner diameter being *1¢ 
the inner electrode is a graphite rod ! 4’ 
in diameter. The amber extends to the 
middle of that part of the graphite shell 
which is visible n the illustrations; the air 
space in the chamber is thus only about 
long. 

The end of the condenser opposite to the 
chamber may be closed by means of the 
screw, j, the length of which is such that it 
very nearly makes contact with the tnner 
cylinder. In this end of the inner cylinder, 
there is a small conical depression, carefully 
centered; it serves to center the needle, d, 
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when the chamber unit ts being connected 
to the electroscope. A stop is provided in 
the tube, k, of the electroscope to limit the 
depth to which the chamber unit may be 
inserted. The connection ts made in exactly 
the same way every time, therefore, how- 
ever carelessly the chamber unit may be 
inserted. 

The electrostatic capacity of the cham- 
ber unit Is To cm. 


Showing the internal construction of the 


lectroscope. 


The volume of the air space in the con- 
denser is about one-half as great as that in 
the chamber proper. It is protected from 
the rays by *,5” of brass, however, so the 
leak is negligible for rays no harder than 
-o kv. When very hard rays are used the 
condenser must be protected with lead. 
There is no good reason why the air space 
in the condenser may not be made much 
smaller, nor in fact any reason why the 
whole unit may not be reduced in size. 

No stress is put on the design of the 
chamber itself. Beyond allowing the amber 


| } a 
, 
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to extend far enough into the graphite SO 
that the brass would not cast shadows on 
the chamber at reasonable angles, it was 
attempted only to make the chamber of 
such shape that it could be saturated 
easily, and to make it light and thin enough 
to transmit very soft rays. The chamber 
could be improved without doubt; before 
rebuilding it, | intend to study the behavior 
of beryllium as substitute for the 
graphite. 

The range of usefulness of the instru- 
ment could be extended, of course, by 
providing several chamber units, each 
adapted to a particular range of intensity 
and wave length. 


HOW MEASUREMENTS ARE MADI 


With the chamber unit connected to the 
electroscope as shown in Figure 1, and with 
the drum, 1, screwed nearly all of the way 
up, the insulated system ts charged by 
turning the button, g, on and off. The 
leaf is then brought exactly to the middle 
point zero) of the ey eplece scale by turn- 
ing the drum one way or the other, and the 
capacity scale on the drum is read—the 
reading ts called ¢;. The chamber unit Is 
now removed, closed with the SCTEewW, 
carried to wherever it ts to be used, and 


exposed to the rays for a detinite length of 


time. At any convenient time thereafter, 
the screw ts removed and the chamber unit 
is connected again to the electro scope, alter 


which the drum is unscrewed until the leaf 


comes to zero, and the scale reading, Cs, Is 
recorded. The dose ts given by (c )KD 
in which K Is 
which ts 6.52 e-units per cm. or 1.056 X 101% 
electrons per gram of air per cm., and D Is 
the ratio of the density of air at o-c. and 
standard pressure to the density at the 
time of exposure. D may be tabulated for 
various temperatures and pressures for 
quick reference. The measurement ts to be 
taken as satisfactory provided c. — Cc lies 
between 5 cm. and 55 cm. The dosage rate 
is found, of course, by dividing the total 
dose by the time of exposure. 

The value of k depends on the value of 
v, the potential required to raise the gold 
leaf to zero, on the value of v, which ts the 
“equivalent volume” of the ionization 
chamber, and on other quantities which 
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a constant, the value of 
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have to do with the units in which the 
dose is to be expressed. v was measured 
with the aid of a potentiometer and a 
voltmeter when the electroscope was first 
set up and adjusted; it came out to be 313.6 
volts. So long as the instrument ts not 
readjusted it will remain constant. It 
should be noted carefully that v is not 
necessarily the same as the voltage of the 
charging battery. 

v was determined by direct comparison 
of the chamber with another chamber, the 
behavior of which is well known. For 
unfiltered rays produced at 30 ky. peak, it 
is equal to 0.160 c.c.; Vv varies to some 
extent with the hardness of the rays. If it 
be taken as constant and equal to 0.160 
c.c., the resulting error may be as great as 
2.5 per cent for certain rays produced 
between 30 and 100 kv. 

Preliminary experiments made it clear 
that 25 volts are enough to saturate the 
chamber current for the most Intense rays 
with which I have to deal. This corresponds 
to a maximum value of 64 cm. for c. — C). 
To provide a proper margin of satety, | 
set the limit at $5 cm. So long, then, as 
Ca: = Gy does not exceed 55 cm. it may be 
assumed safely that the current has been 
saturated throughout the exposure. Now 
the scale is divided to 0.1 cm. and the 
accuracy of the scale and the sensitiv Ity of 
the leaf justify reading to about 0.02 cm. 
If then cs — C; Is as great as 5 cm., It can 
be measured with fair accuracy. The length 
of the exposure may lie, then, anywhere 
between a certain minimum value and 10 
or 11 times that value. Very littleexperience 
is required to enable an operator to esti- 
mate the exposure with reasonable cer- 
tainty. that the first trial will be 
satisfactory. 

If the electroscope is properly cleaned, and 
mounted at some little distance from the 
roentgen-ray plant, no account need be 
taken of its natural leak; this is true even 
though the chamber unit remain discon- 
nected from the electroscope for a consider- 
able period—-a day or two perhaps. If the 
apparatus Is of massive construction, and 
if the gold leaf is so adjusted that it cannot 
be injured by careless handling of the vari- 
able condenser (as It is In my Instrument) 
there is no reason why it should ever get 
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out of order. If it is suspected that the 
chamber unit has been damaged by careless 
handling, its behavior can be checked in 
every detail without removing it from the 
electroscope. One particular advantage 
of this apparatus should not be overlooked; 
since the final adjustment of the leaf to 
zero is made by means of the variable 
condenser, the value of the battery voltage 
is of no great Importance. If the batteries 
are set in paratlin, it should not be neces- 
sary to replace them for two or three vears. 

All things considered, the advantages of 
using apparatus of this kind for estimating 
dosage seem to me to be much more than 
sufficient to compensate for the single dis- 


Harry 
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advantage that the time of exposure must 
be estimated in advance. The apparatus ts 
compact, fairly simple, and as nearly fool- 
proof as anything of the kind can be made. 
It requires no attention over long periods. 
Once adjusted, its behavior may be 
checked up without the use of accessory 
apparatus of any kind. Aside from the 
matter of chamber design, which consti- 
tutes a problem quite independent of the 
nature of the rest of the apparatus, the 
measurements may be made as accurately 
as one wishes. Most important of all, the 
usefulness of the apparatus ts not restricted 
to the immediate neighborhood of the 
elect rosce ype. 
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INTERNATIONAL ABSTRACTS OF ROENTGEN 
AND RADIUM LITERATURE 


ROENTGEN DIAGNOSIS 


ApPPELRATH, HH. A new technique for the roent- 
genography of the pulmonary apex. Fortschr. 
a. d. Geb. d. Réntgenstrablen, April, 


1926, 
XXXIV; $20-—426. 


Phe roentgenogram ts taken with the patient 
in the recumbent position. In order to remove 
the clavicles from the pulmonary field the arms 
of the patient are crossed over the head with 
each hand grasping the elbow of the other. It is 
desirable to support the arms on a pillow so as 
to make the 
patient. arms Is necessary 
as otherwise the shoulder blades produce dis- 
turbing shadows in the apical fields. 
tory rest is necessary. The 
ventrodorsally toward the 
column and inclined at an angle of 15 to 20° 
caudally. This angle is not necessary in all 
cases but always assures the elimination of the 
clavicular shadow 


position more convenient for the 
This crossing of the 


Respira- 
directed 
axis of the 


ravs are 
spinal 


from the lung picture. 
The ditlerence between this technique and 
the Albers-Schénberg technique is that in the 


latter the clavicular shadow is merely shifted 
from its place, whereas in the above described 
new technique this shadow is entirely elimi- 


nated from the picture. 


BALENSWEIG, IRVIN. Femoral osteochondritis 
of adolescents and sequelae. Surg., Gunec. €> 


Obst., November, 1926, xlit, 604-614 

Brief reports are given of 18 cases of epi- 
physeal separation of the hip occurring in 
adolescents most of whom gave a history of 


injurv. There were 20 instances of varving de- 
grees of epiphyseal separation. Bilateral involve- 
ment was noted in only two of the cases. The 
sexes were about equally atlected. The age at 
the time of first observation of the condition 
varied from ten to seventeen vears, the 
being 13.3 Nine of the 18 cases could be 
classified as overgrown and are regarded as be- 
longing to the so-called endocrine type. Fifteen 
hips were subjected to mild injury, no one 
instance being severe enough of itself to cause 
a fracture in a normal child of the same age. 

The duration of the coadtiine prior to the 
institution of treatment varied from one hour to 
one and a half vears, the average period being 
about six months. There was an end result 
shortening of from one-eighth to one inch, the 
average being about one-half inch. Those cases 
complicated by moderate or marked epiphyseal 


average 
vears. 


separation that are subjected to forcible manip- 
ulations result in varying degrees of arthritis. 

In the cases with mild epiphyseal displace- 
ments the roentgenographic findings were (1) 
flattened appearance of the epiphysis due to 
backward rotation; (2) widening of the epiphys- 
eal line; (3) haziness of the epiphyseal line; 
4) occasional fragmentation in the region of 
the epiphyseal line (irregular islands of bone); 
5) short and broad femoral neck due to out- 
ward rotation of the femur shaft; (6) juxta- 
epiphyseal bone absorption, occasional cavity 
formation; (7) downward displacement of the 
femoral head. 

In the more advanced or untreated cases the 
roentgenogram showed (1 


early stages resem- 
bling 


described; (2) varving 
degrees of displacement of the epiphysis; (3) 
late changes such as (a premature ossification 
of the epiphyseal line, (6) occasional diminutien 
of joint occasional irregularity of 
head, (d) occasional flattening of the head re- 
sembling the late stage in some cases of Perthes’ 
disease, (e) short and broad neck, (f) lessening 
of the angle between the neck and shaft of the 
femur due to incomplete reposition of the frag- 
ments, (g) nonunion FAaFe}. h) isional 
sion of the acetabulum, (7) capsular thickening. 
In the group treated by the open method the 
roentgenogram showed (1) large irregular 
femoral head; (2) diminution of the joint space; 
3) short and broad femoral neck and (4) 
diminution of the normal angle between the 
neck and shaft. 
There is a distinct 
osteochondritis of 
disease. 


those above 


space, (¢ 


relationship between 
adolescents and Perthes’ 
Phe author suggests the following pos- 
sible sequence: In the tirst decade Perthes’ dis- 
decade, femoral osteochondritis 
complicated by varying degrees of slipping of 
the capital epiphysis; third decade and later, 
osteoarthritis. 

Beer, Epwin. Uric acid and uratic stones in 
the kidney. Uric acid showers and_ their 
diagnosis. Surg., Gvnec. Obst., October, 
1926, 436-442. 

The failure to recognize uric acid stones and 
to interpret correctly the clinical picture asso- 
ciated with such stones or with showers of uric 
acid crystals is a serious diagnostic difficulty 
encountered by the surgeon, internist and 
roentgenologist. Reports are given of 6 cases 
of uric acid calculus in the kidney in which the 
diagnosis was made by a combination of all 
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the usual methods of examination in addition 
to the demonstration of a tilling defect in the 
pvelogram of the diseased kidney, and usually 
confirmed by obtaining a_ positive scratch 
mark on a waxed whalebone bougie passed 
into the offending organ. These cases all came 
to operation and the diagnoses were contirmed. 
In these cases there were found rather large 
stones having a composition that failed to give 
shadows in the roentgenogram. It would seem 
that such stones are not at all infrequent in the 
upper urinary tract and they can be detected 
only by the most careful methods of study. 
Many patients with such stones seem to have 
suffered a long time and the recurring pains or 
colics are frequently associated with hematuria. 
The most valuable objective diagnostic criteria 
are a diminished output of indigocarmine, a 
positive scratch mark, and a defect in the 
pvelographic filling of the pelvis on the side of 
the stone. 

Uric acid showers produce a clinical picture 
very similar to that produced by kidney stones, 
namely, typical colic, usually associated with 
red blood cells in the urine. In these patients 
there may be no evidence of uric acid in the 
voided specimen at the time of its passage, and 
microscopically only red blood cells or a few pus 
cells may be seen. On standing, however, 
such urine will precipitate smaller or larger 
crystals of uric acid which adhere to the sides 
of the test tube. This settling out of uric acid 
crystals probably occurs in the ureters under 
certain conditions and gives rise to the typical 
attack of renal colic characteristic of kidney 
or ureter stone. In such cases a most careful 
roentgenographic or cystoscopic study vields 
nothing diagnostic. 


Boypen, Epwarp A. Sex differences in the 
contraction rate of the human gall 
bladder. Proc. Soc. Exper. Biol. e- Med., 
January, 1927, xxiv, 353-358. 


It is generally recognized by practitioners 
that certain disturbances of the biliary tract 
are more prevalent among women, especially 


stout women, than among men. In the hope of 


finding some anatomical or physiolegical basis 
for clinical differentiation a cholecystographic 
study was made of the contraction of the gall- 
bladder in healthy young women following a 
standard meal of five egg volks and half a 
pint of cream. In 7 of the 11 cases it was pos- 
sible to follow the contraction of the gall- 
bladder until the shadow became very small. 
These 7 young women belonged to the same 
occupational group as the group of young men 
who were similarly studied by the author a 
short time ago. The changing volume in each 
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series was then computed and contraction 
curves plotted. 

A comparison of the two groups shows that 
the female gall-bladder instead of being more 
sluggish as might have been predicted, empties 
faster than the male. This striking contrast Is 
due neither to a differing latent period nor to 
the fact that the gall-bladder of the male is 
usually larger and therefore has more bile to 
be expelled. If these findings are supported by 

larger number of cases it may therefore be 
inferred that the initial digestion and absorp- 
tion of such foods as egg volk and cream take 
place more rapidly in young women than in 
young men. 

Another significant feature in this compari- 
son of the two sexes ts the difference in size of 
the distended gall-bladders per unit weight. 
There is 1 c.c. of bladder bile for every 3! 3 
pounds of body weight in the young men but 
only 1 cc. to every 4%4 pounds in the young 
women. It would thus appear that in respect to 
size the female gall-bladder ts at a disadvantage 
especially if toward middle age the body 
greatly increases in weight as in fleshy women. 
This may be offset perhaps by the quicker 
emptving time so long as that function remains 
unimpaired. 

No satisfactory explanation of these sex dif- 
ferences is at present available and no such 
differences have been observed by competent 
physiologists. Perhaps the explanation will be 
forthcoming when we know more about the 
effect on the gall-bladder of such conditions 
as acid stomach, chronic constipation and 
intestinal obstruction. 


Broiczka, GeorG. Hour-glass stomach caused 
by strangulation inguinal hernia. 


Fortschr. a. d. Geb. d. Réintgenstrablen, April, 
1926, XXXIV, 529-530. 
The case occurred in a man aged sixty- 


eight who had been suffering for nineteen years 
with a left sided inguinal hernia. A roentgeno- 
graphic examination with the aid of a test mea! 
disclosed the stomach divided into two sections, 
the lower one being inside the hernial ring. The 
channel connecting the two sections was of 
about the thickness of a finger, and its walls 
appeared smooth. The emptying of the lower 
gastric section was delayed. Peristaltic waves 
were superticial and were present in the lower 
portion of the stomach only. The duodenum 
began to fill in about ten minutes. After an 
hour the upper portion of the stomach was 
practically empty, while the lower was quite 
full and peristalsis rather slight. After six 
hours there was still a residue present in the 
lower segment of the stomach. 
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The hernial sac also contained a number of 
coils of the small intestine and a segment of the 
colon (apparently the transverse colon). A 
careful study of all the factors clearly indicated 
that carcinoma was probably not present and 
that this pseudo-hour-glass stomach was due 
entirely to the peculiar anatomical situation. 


Brunx, Harovp, and Peart, Fevix. Diffuse 
gastric polyposis adenopapillomatosis gas- 
trica. Surg., Gvnec., e- Obst., November, 
1926, 559~-508. 


Gastric polyposis may arise either congeni- 
tally or following inflammation. It is of interest 
to note that these tumors have been reproduced 
experimentally. The condition may appear 
either in the form of distinct polyps, adeno- 
matous in nature, or as slightly elevated hy per- 
trophic plaques resembling polyadenoma. en 
nappe. The latter are regarded as being of 
telangiectatic origin. 

The symptoms and physical signs are not 
characteristic. Achylia is the most significant 
finding; combined with fresh blood and abun- 
dant mucus it should suggest the diagnosis. 
The roentgenogram properly interpreted is 
the most valuable diagnostic sign. Gastro- 
SCOP\ and the examination of shreds from gastric 
washings are useful diagnostic factors. 

In interpreting the roentgenogram, confusion 
and doubt may arise from the lack of know ledge 
of the various changes which may occur in the 
contour of the stomach as a result of these 
growths and from the inability to disc riminate 
between chronic inflammatory hypertrophy 
and neoplasm in the roentgenogram. The roent- 
genological findings in polyposis are given by 
Dr. Howard Ruggles as follows: The charac- 
teristic roentgen-ra\ finding consists of irreg- 
ular defects in the margin of the gastric 
shadow at the site of the tumors, which are 
usually upon the greater curvature. The masses 
projecting into the lumen produce an indenta- 
tion in the barium shadow, with ragged edges, 
and there is commonly a tendency for a streak 
of barium to continue along the curvature of 
the stomach extending through the lesions for a 
variable distance, depending upon the angle at 
which they are viewed. When the tumor lies 
directly on a profile of the shadow and has a 
relatively broad base there will be little or 
no “under-cutting”’ visible. When the base of 
the tumor lies at a distance from the protile, 
this tendency of a thin line of barium to follow 
the gastric outline becomes more pronounced 
and finally when the tumor arises from. the 
anterior or posterior walls the defect in the 
margin disappears entirely and the picture is 
that of a more or less rounded mass |[\ ing wholly 
within the gastric shadow. 
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The differentiation from carcinoma is based 
upon the fact that the defect in malignancy Is 
usually annular, involving both curvatures, 
the gastric wall at the side is obliterated, and 
the defect increases in size fairly rapidly 
while the course of the benign lesions is much 
slower. Foreign bodies such as food, hair 
balls, masses of vegetable fibers and other non- 
opaque material may be a source of confusion 
on single examination, but repeated observa- 
tions and changes in the position of the patient 
should differentiate them. There are border- 
line cases in which one cannot differentiate 
roentgenographically between hypertrophic 
rugae from chronic gastritis and polyposis. 
This is exemplified in one of the cases reported 
in which history, laboratory findings and 
roentgenogram were characteristic for gastric 
polyposis but the authors found to their surprise 
at operation that only a marked hypertrophic 
condition of the mucosa present. This 
suggests that final diagnosis of gastric poly- 
posis must be made by direct inspection at 
operation. Detailed reports are given of 5 proven 
cases and of 6 probable cases. 


Was 


Diffuse gastric polyposis is seemingly a rare 
disease since only 84 cases have been found in 
the literature. It is probable that these figures 
do not represent the true incidence of the 
disease. Malignant degeneration occurred in 
12 per cent of the 54 cases collected. The 
treatment of the condition is surgical. Roentgen 
therapy was emploved in one of the cases 
reported by the authors and there was con- 
siderable improvement. This may, however, 
have been coincident with the spontaneous 
remission which is not unusual in this disease. 
Statistics on the prognosis are inadequate 
principally because most of the cases have 
been diagnosed post mortem. Death appears 
to have been rarely the direct result of the 
disease. The growths are essentially benign. 


P., and Scuittz, FRANCES 
H. Aneurism of the renal artery. Surg., Gvnec. 
Obst., December, 1926, xiii, 724-728. 


A report Is given of a case in which the roent- 
genogram provided the principal aid in diagno- 
sis. This occurred in a woman aged forty-four 
who complained of abdominal pain and back- 
ache, chiefly on the left. Hematuria was con- 
stantly absent. There was no palpable tumor 
and no pulsation. None of the clinical symp- 
toms of aneurysm could be detected clinically. 
During the acute attacks which the patient 
had, relief was obtained after the menstrual 
flow was well established. The roentgenogram 
showed a shadow approximately the size of a 
hazel nut in the upper region of the left kidney. 


The periphery was very dense while the 
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interior was quite diffuse. The right kidney 
appeared normal. This is the third case of 
aneurysm of the renal artery in which positive 
roentgen findings were noted. A pvelogram 
showed the pelves to be of normal position, 
size and shape. The oblong blunt shadow on the 
left lay anterior to the plane of the pelvic pro- 
jection and encroached upon it. The shadow 
Was not typical of stone vet it was suggestive 
and a tentative diagnosis of renal calculus was 
made. 

At operation the kidney was exposed by an 
extraperitoneal approach and a hard round 
mass the size of a walnut was found intimately, 
associated with the renal pelvis and loosely con- 
nected with the renal artery just distal to its 
bifurcation. There was no pulsation but in an 
effort to dissect the mass, a small incision was 
made and immediately a spurt of blood from 
the sac revealed its true nature. The aneurysm 
was of the sacculated variety and hemorrhage 
was controlled by clamping the sac at its com- 
munication with the artery. The sac was 
excised and the perforation in the artery was 
closed without sacrificing the artery or any 
part of the kidney. The pathological diagnosis 
was arteriosclerotic saccular aneurysm of the 
renal artery. 


Corsett, Rupert S., and Peirce, CarLeton 
B. A clinical type of cholelithiasis resembling 
renal disease. Surg., Grnec. e~ Obst., Octo- 
ber, 1926, xlill, 459-464. 


It has been observed that pyelitis is not an 
uncommon association with gall-bladder dis- 
ease; although it is not clear whether the 
pvelitis leads to cholecystitis or vice versa. 
The most common infective agent in the uri- 
nary tract is B. coli and it ts also the most 
common organism obtained from bile tn cases 
of acute cholecystitis. Both conditions are 
more common in women than in men, and a 
pvelitis more commonly affects the right 
kidney than the left. 

In the 2 cases reported the renal symptoms 
predominated, yet the findings in the gall- 
bladder appeared to be more advanced than 
those in the urogenital tract. In addition to 
this the rapidity with which the urinary symp- 
toms cleared up after operation was remark- 
able. These cases occurred in women aged 
fifty-two and thirty-seven years respectively, 
who presented a clinical picture suggestive of 
renal disease. In each case there was large 
gallstone formation, a moderate degree of 
pathological change in the wall of the gall- 
bladder and a very fair shadow of the 
viscus after the oral administration of 
tetraiodophenolphthalein. 

In the first case pyelographic examination 
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showed the right pelvis normal although the 
kidney was low in position. Opposite the tip 
of the transverse process of the fourth lumbar 


vertebra was shadow suggesting gall- 


stone, lving in very close relation to the kidney 
pelvis. Choleeystography disclosed an elon- 


gated shadow opposite the transverse process 
of the third lumbar vertebra. It was faint and 
not indicative of a well-tilled gall-bladder. In 
the middle of this shadow were seen several 
shadows resembling gallstones. Cholecysto- 
graphy was repeated and a well-detined shadow 
of the gall-bladder was obtained, in the center 
of which four facetted stones were clearly seen. 

In the second case, the pvelogram showed 
an apparently normal pelvis on the right. 
Shadows of increased density were seen along 
the twelfth rib, detinitely separated from the 
kidney. Cholecystography demonstrated shad- 
ows very suggestive of gallstones. 

Since the gall-bl: adder shadow was so easily 
obtained it is concluded that in both cases the 


liver function was normal, the cystic duct was 


patent, and the concentrating power of the 
cystic mucosa was good. These conclusions 


make it difficult for the authers to reconcile 
themselves to the generally 


accepted view 
of the etiology of gallstones. 


LISENDRATH, Danie N., and Kotz, IRVIN S. 
The pvelographic diagnosis of renal and 
pararenal neoplasms. J. Am. MM. Ass., Nov. 


13, 1926, Ixxxvil, 1640-1644. 


Ureteropvelography is almost indispensable 
in the differential diagnosis of renal and para- 
renal neoplasms from those arising from intra- 
peritoneal structures. The most typical roent- 
genographic alterations in contour, location, 
etc., may be grouped as follows: (1) spider, 
dragon, carnation-like and similar distortions; 
(2) tilling defects; (3) displacements of the ure- 
ter either with or without) accompanying 
changes in the pyelogram; (4) those in which 
the pyelogram or ureterogram or both do not 
differ in appearance from those seen in congen- 
ital conditions (atony or stricture), in inflam- 
matory dilatation or in cases of nonmalignant 
obstruction of the ureter or kidney. In these a 
differential diagnosis is impossible from the 
ureteropvelogram alone. (5) Pyelograms in 
which the findings do not vary from the normal. 

The deformities above mentioned are of 
unquestioned value in the diagnosis of renal 
neoplasm and polycystic disease. If one can 
exclude blood clots, fibrinous exudates, ete., in 
the renal pelvis the presence of a filling defect 
is quite typical of neoplasm. Deviation of the 
ureter is found in both pararenal and intra- 


renal neoplasms. In pararenal growths, there ts 
no change in the contour of the pyelogram, but 
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the latter may reveal evidences of rotation or 
displacement of the kidney. In intrarenal neo- 
plasms there are always pyelographic changes 
in addition to the ureteral displacement. Famil- 
larity with the many variations in normal pve- 
lograms especially of the ‘*pseudospider” type 
is essential in order to avoid errors In pvelo- 
graphic interpretation. Certain nonmalignant 
inflammatory conditions either of the fatty cap- 
sule or of the parenchyma of the kidney may 
give rise to pyelographic changes greatly resem- 
bling those of neoplasms. 


Gatpav. A new case of chronic intussusception 
diagnosed roentgenologically. Fortschr. a. d. 
Geb. d. Réntgenstrablen, April, 1926, xxvxiv, 
540-542. 

a he Case occurred in a man aged thirty-six. 
The roentgen examination showed the stomach 
hypertonic, drawn to the right and upward 
placing it in a diagonal position. Peristalsis 
was deep and almost segmental, the bulbus 
was normally outlined and always filled, eva- 
cuation was very rapid. The various coils of the 
small intestine were well tilled out, the barium 
tarrving there for a long time, and the coils 
showed no Kerkring’s folds. The pyloric and 
ileocecal regions were sensitive to pain. In the 
tleocecal region there Was a sausage shaped 
tumor with the long axis vertical. After five 
hours there was a slight residue in the stomach 
and duodenum, and the barium had travelled 
to the distal portion of the ileum. The latter 
was dilated and showed a large barium con- 
glomeration in the right iliac fossa. After seven 
hours the stomach and duodenum were empty. 
The greatest portion of the barium was still in 
the ileum. The ascending portion of the cecum 
was not filled; in the hepatic flexure, which was 


ptotic and distended with air there was visible 


an irregular mass of barium. Barium was also 
visible in the transverse segment. After nine 
hours much barium was still present in the 
ileum, the ascending portion of the cecum was 
not visible and the transverse portion irregu- 
larly filled. The splenic flexure contained very 
much gas. The upper portion of the descending 
segment was filled with barium; below the 
splenic flexure it showed a horizontal surface. 
By compression upon the transverse colon it 
was possible to force the barium over a long 
stretch into the descending colon. The barium 
fell into the latter as if into an empty sac and 
assumed a_ horizontal position there. The 
diagnosis based upon these findings was chronic 
ileocecal intussusception, the invaginated por- 
tion extending down to the splenic flexure, 
apparently due to tuberculosis (active signs 
of which were noted in the lungs and from the 
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clinical history). The operation confirmed the 
diagnosis. 

In the above case the following signs alread 
noted in the literature were present: Stierlin’s 
sign (which Is classic lor ileocecal tuberculosis) 
with ptosis and dilatation of the hepatic flexure: 
stasis in the lowest portion of the ileum; hyper- 
kinetic stomach drawn to the right. To this the 
author adds the following sign which has hith- 
erto not been described: the possibility of work- 
ing the barium directly over a long stretch of 
the intestine; in this case from the transverse 
colon by way of the ileum into the descending 
colon. This procedure requires considerable 
patience and time on the part of both the 
physician and the patient, and where circum- 
stances permit this particular sign can be 
demonstrated. 


HamMer, GERHARD. Situs inversus of the aortic 
arch. Fortschr. a. d. Geb. d. Réntgenstrablen, 
April, 1926, xxxiv, 317-52 


A right sided aortic arch occurs very fre- 
quently in conjunction with a congenital organic 
heart lesion and is justification for suspecting 
the existence of such lesion. It is, however, not 
permissible to assume the existence of such an 
organic lesion without confirmatory clinical 
symptoms and at no time does it indicate the 
nature of the lesion. A right sided aorta can 
occur without an accompanying organic heart 
lesion and may be found in clinically healthy 
and entirely efficient cardiac systems. The 
transposition of the aortic arch is in itself no 
symptom of major clinical importance and in 
itself gives rise to no symptoms. Symptoms of 
dysphagia may perhaps occur when the des- 
cending aorta or a subclavian artery with an 
abnormal origin crosses the esophagus so as to 
dislocate and compress it. 

A description is given of a case occurring in a 
man aged thirty-seven. This anomaly was dis- 
covered roentgenographically incidental to a 
chest examination. The central shadow was 
unusual. The first arch springing from the left 
side of the heart was missing, but the pulmon- 
ary auricular arch was quite distinct. Other- 
wise the heart shadow showed nothing unusual 
in shape or size. To the right was seen a short 
arch which extended downward to the left as 
a uniform broad band. This was recognized as 
the aorta. In the horizontal orthodiagram one 
could see distinctly how the ascending aorta 
travelled upward from its point of origin in a 
curve convex toward the left, forming the arch 
or aortic button to the right of the trachea 
above the right main bronchus. Roentgeno- 
grams taken in the sagittal and oblique planes 
confirmed the diagnosis. It is observed that in 
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this case the situs inversus is not an exact 
mirror image of the normal condition for in this 
case the diameter of the descending aorta 
did not quite approach that of the ascending 
such as is normally the case when viewed in the 
first oblique diameter. 


Harrison, Guy R. Calculi of the salivary 
glands and ducts. Surg., Grnec. e~ Obst., 
October, 1926, xlitl, 4341-35. 

Caleult of the salivary glands and ducts, 
though uncommon, are not rare, and are always 
of clinical importance. The condition occurs at 
all ages and may affect any of the glands, the 
submaxillary being most often involved. The 
stones are usually single but may be multiple. 

The symptoms are local and due to obstruc- 
tion to salivary outflow. When secondary infec- 
tion occurs there is an accentuation of local 
symptoms together with certain constitutional 
manitestations which at times may become 
quite serious. The treatment ts surgical; and 
gratifving results follow invariably after timely 
and proper removal. 

A presumptive diagnosis is fairly easily 
reached but requires certain important differ- 
entiations. Specific localization of the calculus 
is often very difficult. At times this is necessary 
and ts dependent largely upon a carefully devel- 
oped roentgenographic technique. In a certain 
percentage of cases salivary stones cannot be 
demonstrated roentgenographically. Positive 
information can be obtained by this means in 
only about 75 to 80 per cent of the cases and 
then only by careful and repeated examinations. 
Failure to locate the stones roentgenographically 
is due to their unusually small size. Moreover, 
the anatomy of the parts involved is such that 
it is with difficulty that shadows of super- 
imposed structures can be eliminated. The 
amount of tissue which the rays have to pene- 
trate to reach the roentgenographic plate is 
so great that if suflicient penetration Is given 


to traverse the mass of tissue the shadow of 


the stone is often obliteraed. 

A series of 27 cases is reported on. One 
occurred in the sublingual gland and one in 
the sublingual duct and both of these were 
diagnosed roentgenographically. There were 
5 cases of stone in the submanillary gland and 10 
in the submaxillary duct; of these 13 were 
diagnosed roentgenographically. Stone in the 
parotid gland was found in 3 cases and in the 
parotid duct in 7 cases; of these 10 cases, 8 
were diagnosed roentgenographically. 

HerGer, CHarces C., and ScHREINER, BeEr- 

NARD F. Strictured ureters, hydronephrosis 

and pyonephrosis o_o in cancer of the 


cervix uteri. Surg., Gvnec. ¢~ Obst., December, 
1926, xlitl, 740-743. 
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An investigation was made of the bladders, 
ureters and kidneys in patients suffering from 
cancer of the cervix uteri. In all, there were 32 
autopsies performed and 21 showed 
pathological changes in the urinary apparatus 
consisting of strictured ureters, hydronephrosis, 
pvonephrosis, caseous kidney and infiltration of 
the bladder. In addition, a clinical study was 
made of 50 cases of far advanced cancer of the 
cervix to determine the frequency with which 
the above lesions occurred. Fourteen of these 
cases on eystoscopic examination showed 
detinite ulceration and infiltration of the blad- 
der mucosa in the region of the trigone. The 
remaining 36 cases showed an elevation of the 
area just bevond the trigone which was covered 
either with normal mucous membrane or was 
edematous in spots. The phthalein renal fune- 
tion test was performed on 22 cases and it was 
found to be 30 per cent or less in fifteen minutes 
in 8 of these cases and between 30 and 62 per 
cent In 14 cases. 

Pyelograms were taken, the effort being made 
to include the whole kidney region, ureters and 
bladder to show strictures in the broad liga- 
ment area or at the brim of the pelvis as well as 
the dilatation of the ureters. Five were without 
any obstructive lesion and g cases showed some 
evidence of ureteral or pelvic dilatation. In 6 
cases, It was impossible to pass a_ ureteral 
catheter beyond the strictured area. These 
obstructions occurred most frequently in the 
lower 2 inches of the ureter. Twenty-four of the 
50 cases showed hydronephrosis or dilatation of 
the ureters due to stricture of varving degrees 
In one or the other ureter, or both. This was 
divided as follows: left ureter 6, right ureter 11, 
both ureters 7. 

It is concluded that these strictures are the 
result of pressure on the ureter from invasion of 
the broad ligament or bladder wall. In 
advanced carcinoma of the cervix uteri about 
half the cases showed obstruction of the ureter, 
with hydronephrosis and pyonephrosis. Even 
after complete eradication of the disease by 
radiation therapy, one patient died from kidney 
insufficiency in which autopsy showed cervix, 
uterus and broad ligament areas tree from 
cancer. 


cr 
gre SS 


Hickey, Preston M., and Simpson, WALTER 
M. Primary chondroma of the lung. Acta 
radiol., December 15, 1926, v, 475-500. 


A report ts given of the roentgenological and 
pathological aspects of 40 cases of primary 
chondroma of the lung (including 2 new cases). 
The disease undoubtedly occurs with greater 
frequency than a review of the literature would 
indicate, and progress in roentgenology has 
stimulated interest in these tumors. 
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No case has ever been properly interpreted 
roentgenographically. Macroscopically the 
tumors usually appear to be made up of multi- 
ple islands of cartilage separated by vascular 
connective tissue and adipose tissue. Calcitica- 
tion or ossification of the cartilage occurs In 
most instances. The tumors are almost invari- 
ably surrounded by normal lung tissue. Two 
characteristics of these tumors which 
possess differential diagnostic importance are, 
the invariably nodular, lobulated periphery 
and the patchy, haphazard calcification or 
ossification. 

Microscopically in addition to the calcified or 
ossitied cartilage, connective tissue and fat tis- 
sue, one usually finds complex glandular struc- 
tures in the septa between the cartilage units, 
lined by cuboidal or columnar epithelium. 
Smooth muscle has been described in a few 
Cases. 

Phe majority of the tumors were located just 
beneath the pleura and in only 6 of the JO Cases 


was there any close association with the 
bronchi. These complex tumors probably have 
their origin displaced bronchial anlagen, 


since all of the histological elements found tn 
them are normal components of the bronchi. 
The few cases which have been studied roent- 
genologically have been diagnosed as echino- 
coccus cevst. The lobular, nodular periphery 
and haphazard calcification, or ossification of 
the pulmonary chondromas together with an 
absence of clinical manifestations of 
echinococcus infestation should serve to dis- 
tinguish these tumors. The practical impor- 
tance of such differentiation is apparent when 
one considers the great difference | 
ment of the two diseases. 


taenia 


In the treat- 


June, Pact, and Scuirmer, A. On the combi- 
nation of the pneumoperitoneal roentgeno- 
gram of the organs in the small pelvis of the 
female with hysterosalpinography. Acta rad- 
iol., Oct. 13, 1926, v, 395-407. 


The ordinary pneumoperitoneal roentgeno- 
grams of the small pelvis in the female have 
been encumbered by difficulties in interpreta- 
tion particularly in respect to the relationship 
to neighboring organs. By a combination with 
salpingo-hysterography, Le., the contrast fill- 
ing of the uterus and tubes with lipiodol, the 
interpretation of the roentgenogram Is greatly 
facilitated in diseases of the adnexa, tubal preg- 
naney, the differentiation of adhesions 
diseases of adjacent organs, ete. 

Salpingo-hysterography alone, for testing 
the patency of the tubes, has the great advan- 
tage over simple tubal insufflation of being an 
optical method less liable to subjective mis- 
interpretations than the merely acoustic one. 


and 
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In connection with pneumoperitoneum 
enables one to learn something of the nature 
and location of the obstruction and in addition 
gives better information regarding the shape 
and degree of development of the uterus. In 
the diagnosis of intrauterine changes (tumors, 
polyps, irregularities in the mucosa), salpingo- 
hysterography should be quite fully able to 
replace the complicated and not harmless 
method of dilatation and palpation of the 
uterus cavity. It is in this field that the com- 
bined methods of pneumoperitoneal roentgeno- 
graphy and salpingo-hysterography will in the 
future find their main field 
gynecological diagnosis. 

The authors have emploved the procedure 
in about 150 and have observed no 
after-effects. A series of 19 illustrative roent- 
genograms Is reproduced. 


of usefulness in 


Cases 


JUNGHAGEN, SVEN. Roentgenological skeletal 
changes in Gaucher's disease. Acta radiol., 


December 15, 1926, v, 500-516. 


A report is given of a case of Gaucher’s dis- 
ease which showed extensive roentgenological 
changes in the skeleton. These changes were 
characterized by I a 


pronounced general 
calcium deficiency 


atrophy) in the skeleton; 


2) the spongiosa markings showed coarse 
porous trabeculations; (3) destruction of the 


which occurred either small 
sharply circumscribed areas in which the bones 
possessed a worm-eaten appearance or in large 
areas leading to more extensive defects. (4) 
The cartilage and periosteum remained for 
the most part unchanged roentgenologically. 

The case reported occurred in a little girl 
aged three. The disease attacked the hip 
joints producing a coxa valga, and also the 
thoracic spine producing a kyphosis. The skin 
on the dorsal side of the forearms and hands 
showed a blackish-brown pigmentation, while 
the volar surfaces of the hands and the fingers 
and the upper arms were distinctly lighter 
colored. There was no sharp demarcation 
of the pigmented area in the cheeks. 


Sponglosa 


EGcert, and Orrosex, Davin. 
Cholecystography. Acta radiol., Aug. 30, 


313-332. 

A detailed description is given of Graham 
and Cole’s method of  cholesey stography, 
of the development of the method up to the 
present and of the most important results It 
has \ ielded. The details of the technique for 
intravenous infusion of the contrast agent and 
for roentgenography as practiced at the Uni- 
versity Clinic and Rigshospital, Copenhagen, 
Denmark, are given. 
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The method has been used in 36 cases in 
whom 42 examinations were made altogether. 
Local reaction did not occur in any case. There 
was a mild or moderate general reaction in 6 
cases. Twenty-two cases did not have gall- 
bladder disease and were regarded as normal 
in that respect. In 2 of these cases choleevs- 
tography gave no shadow of the gall-bladder. 
In one of the latter, adhesions around an 
ulcer may possibly have prevented the gall- 
bladder from filling. In the second case no 
explanation was found for the absence of the 
gall-bladder shadow. Attempts were made 
to determine the size of the gall-bladder shadow 
in these cases. The length of the shadow was 
found to vary between 3.5 and 9.0 cm. and the 
width from 1.5 to 4.0 em. The latter dimension 
is the more accurate of the two, because It is 
often very difficult to decide exactly at which 
point the gall-bladder shadow ends in the 
upward direction. 

There were 14 cases with symptoms indicat- 
ing gall-bladder disease; 3 of these cases had 
shown gallstones on simple roentgenological 
examination; one case failing to show a gall- 
bladder shadow may have been due to adhes- 
ions from a duodenal ulcer; of the remaining 
10 cases a normal gall-bladder shadow was 
obtained in 7, although they all presented more 


or less marked symptoms of chronic disease of 


the bile ducts. 


OakMAN, Cart S. 
gall-bl: idder disease. 
1927, Vil, 201-210. 


Radiology, 


September, 


In order to determine the relative impor- 
tance of roentgen-ray criteria of gall-bladder 
disease an analysis was made of the roentgeno- 
scopic reports and the films of 70 cases that had 
subsequently come to operation for gall-bladder 
disease at the University Hospital, Ann Arbor, 
Mich. As a result of the analysis of the indirect 
signs in these 70 cases the following conclusions 
are drawn. There ts no indirect sign that occurs 
in all cases of gall-bladder disease. There is no 
one indirect sign that is surely pathognomonic 
of ail gall- bladder disease. 

The major important indirect signs are the 
following: (1) hepatofixaticn of the antrum; (2) 
displacement of the bulb to the left or down- 
ward to the right; (3) definite pressure deform. 
itv of the antrum or bulb; (4) distortion of the 
bulb by adhesions or spasm; (5) fixation of the 
colon close to the gall-bladder; (6) tenderness 
located in the gall-bladder area during roent- 
genoscopic examination; (7) 
the second part of the duodenum to the right. 
The greater the number of signs present in a 
case, the greater the likelihood of gall-bladder 
disease. In the presence of certain of these signs 
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the probability of gall-bladder disease increases 
in proportion to the ability to rule out intrinsic 
disease of stomach, duedenum, pancreas and 
appendix. The estimation of the value of these 
signs is enhanced by conference with the clini- 
cian in each case. 

Direct roentgen-ray signs were sought in 48 
of the cases, of which 10 showed a detinite or 
suggestive shadow of the gall-bladder. A review 
of the films revealed ; gallstones in g cases out of 
39 where they were later confirmed operatively. 

If the search for both direct and indirect signs 
has ended fruitlessly, the diagnosis of  gall- 
bladder disease cannot be excluded and this is 
likely to occur in at least one case out of five. It 
is quite apparent that the barium meal will 


present many indirect: signs of  gall-bladder 
pathology no one of which is pathognomonic, 


and it is only by the experienced roentgeno- 
logist that these signs can be safely interpreted. 
In the routine barium meal examination the 
roentgenologist will continue to note 
caused by pathology elsewhere than in the gall- 
bladder without adequately explaining their 
significance, unless the data gathered from the 
Graham test are correlated with those gathered 
from the barium meal. The pathologic gall- 
bladder causes many functional abnormalities 
in the region around the gastric outlet; the 
Graham test now permits us to state quite deti- 
nitely in a given case whether or not these 
abnormalities are associated with a pathologic 
gall-bladder. In the course of time the accumu- 
lated knowledge thus gained ought to make the 
barium meal of greater diagnostic value than 
ever. 


Ornvorr, B. H. Roentgen-ray studies of the 
appendix, cecum and ascending colon. J. Am. 
M. Ass., Oct. 16, 1926, Ixxxvil, 1294 1207 


In addition to the usual observations in the 
erect and reclining postures, emphasis is placed 
on the necessity of making observations while 
the patient is rotated. The appendix ts located 
in the iliac fossa more frequently than in all 
other locations combined and the cecum is usu- 
ally located in conjunction with the appendix. 
The ascending colon and hepatic tlexure usu- 
ally occupy a position between the iliac fossa 
and the right hypochondrium posteriorly. The 
location of these organs has very little impor- 
tance except when it may compromise their 
function. 

By fixation is meant the absence of that 
degree of mobility which has been found normal 
under proper technique of examination. An 
appendix fixed at any portion and causing 
angulation in certain postures may be regarded 
as pathologic. Fixation at any point of the 
intestine with angulation is pathologic, and the 


sIgns 
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degree of disturbance in function usually deter- 
mines its clinical importance. 

Tenderness of the appendix can probably be 
elicited only in conjunction with roentgen-ray 
observation, and in rare cases it cannot be 
determined. A tender appendix carries far more 
clinical value than tenderness at McBurney’s 
point. Tenderness at detinite points along the 
colon can usually be determined accurately, 
and its importance can be appreciated in con- 
nection with the other clinical aspects of the 
case. 

There is no abnormal position without fixa- 
tion. Experience with the roentgenoscope Is the 
only means whereby the roentgenologist may 
develop a clear conception of the normal capac- 
ity to function. Masses of opaque substance 
retained in the region of the hepatic flexure 
have less clinical importance than retention in 
the appendix and cecum, Opaque masses are 
not retained at the point of intrinsic lesions. 
By skillful palpation tenderness between 
masses of retained barium may be elicited and 
this is of clinical importance. 

In the voung, the lumen of the appendix ts 
frequently found to retain a degree of the fetal 
tvpe and to appear funnel shaped at the 
proximal end. In adults the appendix is nearly 
always smaller at the neck and the folds of the 
mucosa aid in producing a valve effect. Nor- 
mally the lumen maintains almost the same 
size throughout its entire length. There is a 
tendency of the lumen to increase in size with 
increasing Definite obliteration of the 
lumen is a pathologic change. An appendix 
showing fixation at the distal end and whose 
lumen narrows to a point when barium ts put 
under pressure by palpation ts undergoing 
obliterative change and is frequently symptom 
producing. An appendix with a dilated distal 
end and a narrow proximal lumen is pathologic, 
frequently shows an appendolith or retention 
and is frequently potentially surgical. It has 
been suggested that obliteration of the appen- 
dix alter the patient is thirty may be a purely 
normal physiologic phenomenon. General oblit- 
eration or obliteration of the distal end ts 
regarded as of little consequence so long as the 
cecal orifice remains funnel shaped and thor- 
oughly patulent. 

Central obliteration of the appendix has 
frequently been observed cases which 
the capacity to fill and empty was deranged and 
in which the patients later developed a con- 
dition demanding surgical removal. It is the 
tvpe that most frequently 
matory. Partial central 


age. 


becomes 
constriction 


intlam- 
from 


angulation, fixation or other conditions of a 
pathologic-anatomic character constitutes 2 
large 


fairly percentage of the pathologic 
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appendices which of themselves do not warrant 
radical intervention; but when considered in 
the causation of the patient’s general condi- 
tion their removal constitutes one of the most 
successful procedures. 


Panner, H. J. Some observations on capsular 


chondromatosis and its roentgenological 


characteristics. Acta radiol., Aug. 30, 1926, 
Vv, 295-303. 
Capsular chondromatosis has _ not been 


reported very frequently although it probably 
occurs oftener than is suspected. The detection 
of this condition will usually come from the 
roentgen examination, hence the importance 
of knowing the roentgenological characteristics. 

The symptoms consist of a greater or less 
diminution in the movements of the involved 
‘oint and in the swelling of the surrounding 
tissues. Within this swelling one can easily 
detect the presence of the different elements 
composing it, frequently in the form of movable 
bodies. 

In most cases, the roentgenological findings 
together with the clinical symptoms will 
easily differentiate capsular chondromatosis 
from atrophic arthritis and osteosarcoma. The 
roentgenogram shows the presence of opacities 
corresponding to cartilaginous tumors, more or 
less calcified or ossified, found in all parts of 
the capsule as well as in the neighboring serous 
bursae. There are also present clearly detined 
defective areas in the bone, the results of ero- 
sion produced by the pressure of the penetrat- 
ing tumor. One notes particularly the absence 
of any deforming arthritis; only in the angle 
of the joint does one find fairly often small 
osteophytes which should be regarded as 
secondary formations due to the presence of 
many foreign bodies in the 
illustrative cases are cited. 


Puemister, D. B., and Gorpon, 
The etiology of solitary bone cyst. 


M. Ass., Oct. 30, 


Too joint. Two 


Joun E. 
J. Am. 
1926, IXxXxvul, 1429-1433. 


The solitary bone cyst is essentially a disease 
of the growing period and rarely begins after 
adult life is reached. It has become extensively 
recognized and investigated only since the 
introduction of roentgen rays. Four main 
theories have been advanced to explain it. 
These are that it is (1) a degenerated tumor; 
(2) a localized malacia or dystrophy; (3) the 
result of hematoma in the bone marrow, and 
(4) an infection. 

The tumor theory has been abandoned. 
Against the theory that It Is a localized 
malacia are the facts that there are no gener- 
alized changes in the skeleton, no increased 
calcium metabolism and no parathyroid en- 
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largement. The hematoma theory offers a very 
inadequate explanation of solitary bone cyst. 
The age incidence of the disease closely parallels 
that of staphylococcus osteomyelitis, about 
95 per cent of the cases of which begin during 
the period of growth. Cyst is, however, less 
common in the very young than is osteomve- 
litis. Pathologic evidence in favor of the infec- 
tious theory is more abundant. The disease 
usually begins centrally in the end of the shaft. 
At the stage when pathologic examinations are 
made there are found more or less extensive 
destruction and complete removal of marrow, 
cancellous bone and inner portions of the cortex 
with the creation of a cavity filled with a 
serous or serohemorrhagic fluid and partly lined 
by a laver of grayish red to brown soft tissue. 
Sequestrums have not been found, which 
means that the destruction probably proceeds 
slowly by caries without extensive and rapid 
necrosis of bone. A singular feature is the 
necrosis and disintegration of cells bordering 
on the cavity with extravasation of blood into 
the necrotic tissue. 

The pathologic picture during the active 
stage is that of a localized progressive intlam- 
matory process, producing marked central 
bone absorption by tissue which in- turn 
breaks down, but without appreciable new 
bone formation from the overlying periosteum. 
The disease is a self limited one and usually 
heals either as the result of one or more frac- 
tures or spontaneously after a protracted 
course. 

Two cases are described in which study was 
made of the gross pathologic characteristics 
and in which cultures vielded microorganisms 
and the microscopic examination showed 
typical signs of inflammation. The evidence 
from these two cases is too incomplete to be 
conclusive but it is strongly suggestive that 
Streptococcus viridans was the cause of the 
disease in each case. 


Ruinenart, B. A. Spontaneous pneumothorax: 
Report of a case apparently following 
whooping-cough. Radiology, September, 1926, 
Vil, 253-254. 

The case occurred in a woman aged thirty- 
four who had had the usual diseases of child- 
hood except pertussis. During a local epidemic 


of whooping cough, she had a severe attack of 


this disease which required hospitalization for a 
month. During this time she had many severe 
attacks of coughing, vomiting and choking. 
Since then there has been a slight dyspnea on 
exertion, and during the menstrual periods a 
dull aching pain in the lower part of the right 
side of the thorax. 

Roentgenoscopic examination showed the 
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right lung to be partially collapsed with a 
small amount of fluidin the right pleural cavity. 
The upper level of the fluid was an inch below 
the highest part of the right arch of the dia- 
phragm. The excursions of the arches of the 
diaphragms were equal. The heart and aorta 
appeared normal. 

Ste ‘TEOSCOPIC roentgenograms also showed the 
zone of air around the right lung; there were 
no evidences of adhesions or thickening of 
any part of the right pleural membrane. The 
lung was clear of all evidences of tuberculosis 
or other inflammatory disease. Trunk markings 
immediately adjacent to the hilus were slightly 
accentuated probably due to congestion. The 
left lung was clear. 

It is believed that the rupture of the lung 
was due to the severe strain during the parox- 
vsms of whooping cough and that a_pre- 
existing pleural bleb was the site of the rupture. 


Artuur. The roentgen-ray findings 
in a series of cases of headache. Radiology, 
September, 1926, vil, 190-200. 


Certain types of severe and obstinate head- 
ache yield negative roentgenograms. This is 
true of various forms of nervous cephalalgia, 
and headache associated with vasomotor dis- 
turbances due to anemia, venous. stasis in 
heart and lung diseases and congestions. This 
group also includes the toxic headaches of 
gastrointestinal, uremic, diabetic and infectious 
origin. 

The various types of headache in’ which 
positive roentgen-ray findings are frequently 
found may be classified in the to!lowing groups: 
(1) syphilis and various other inflammations, 
also neoplasms of the skull; (2) traumata of the 
head; (3) organic diseases of the brain and men- 
inges; (4) diseases of the cerebral arteries, 
and (5) diseases of the accessory sinuses of 
the cranium. 

Syphilis often gives rise to obstinate head- 
aches. One of the most frequent pictures is 
that of circumscribed osteoperiostitis of the 
cranial dome. In addition to osteoporotic foci 
there may be observed transparencies pro- 
duced by gummata, roundish or kidney-shaped, 
vaguely outlined defects and also reticular 
transparencies which correspond to the rami- 
fications of the diploic vein channels of the 
cranial dome. All these changes including the 
hyperosteogenic type of cranial syphilis may 
be found in the roentgenogram of the skull of 
the same individual. Frequently however, a 
certain unevenness revealed profile 
roentgenograms of the heads of normal per- 
sons which closely resembles the periosteal 


syphilitic deposits, so that often a false diag- 
However, 


nosis of syphilis is reached. since 


Vor 
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the two sides present a symmetrical appearance 
the differentiation from syphilitic periostitis 
does not usually offer any difficulty. In com- 
parison with syphilitic osteitis the other 
inflammations of the crantal bones occur but 
seldom. These are tuberculous osteitis, 
pseudomyelitis and mastoiditis. Another group 
comprises the cranial changes In osteitis 
deformans (Paget), osteitis fibrosa (Reckling- 
hausen) aa tumors of the cranial bones. 
headache arising trom cranial 
injuries, the roentgen findings are of manifold 
nature. The author has observed 
diagnosed as “traumatic neurosis”’ extensive 
fissures in the roentgenogram months or vears 
after the trauma. Occasionally foreign bodies 
in the interior of the skull may be discovered in 
patients complaining of headache of unknown 
origin. 

Another group 
roentgenogram furnishes valuable diagnostic 
findings is the group intracranial tumors 
and other intracranial processes that increase 
brain pressure. Hydrocephalus associated with 
tumors of the posterior cranial fossa or as a 
sequel of meningitis adhesions at the base of 
the brain or at its convexity shows the follow- 
ing roentgenographi picture. The cranium its 
spherical in shape, enlarged, the walls are thin, 
the impressiones digitatae are deepened, the 
sutures are widened and the sella turcica, owing 
to the pressure of the third ventricle ts hollowed 
out. In unilateral hydrocephalus and tumors 
of the cerebrum, the roentgenogram shows the 
the cranium containing the hydro- 
cephalus or the tumor as enlarged and having 
thin walls and deepened impressiones digitatae. 
Frequently, however, the portion of the cran- 
ium containing the tumor is normal or there 
may local thickening only, whereas the 
opposite side owing to hydrocephalic widening 
of the lateral ventricle appears thinner than 
normal. 


| nh cases ¢ yf 


In Cases 


of affections in which the 


of 


side of 


be 


Tumors of the pituitary body, auditory 
nerve, aneurysms of the basal arteries and 
meningiomas cause local superticial ulcera- 


tions, less frequently localized hyperostosis of 


the portion of the base of the cranium to which 
thev are attached. Another frequent type is 
turricephalus, characterized by the peculiar 
shape of the skull, the predominance of the 
vertical diameter, the abrupt rise of the fore- 
head, the thinness of the cranial wall, the 
deformation of the base of the cranium and the 
absense of enlargement of the sella turcica. 

In true idiopathic migraine there is found, 
not infrequently, deepening of the impressiones 
digitatae, a sign which points to a dispropor- 
tion between the size of the cranium and the 
brain, evidently caused by the abnormal size 
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of the brain. Also in symptomatic migraine 


often occurring in persons with mild tubercu- 


losis, the roentgenogram shows signs of a 
slight increase of brain pressure. 
The author stresses the diagnostic impor- 


tance of the accentuated impressiones digitatae. 
These are always to be regarded as a symptom 
of the disproportion between the brain and the 
capacity of the cranium, even though clinical 
symptoms do not exist at the time of the exam- 
ination or did not exist previously. Symp- 
toms of disproportion do not usually appear 
until brought about by 
fevers, mental or physical over-exertion or 
cranial injuries. Under these circumstances 
sudden death frequently occurs, the cause of 
which at necropsy can be assigned to no other 
anatomical change except these accentuated 
impressiones digitatae. 

Often the roentgenogram shows deepened 
pacchionian depressions at the spot designated 
by the patient as the seat of the obstinate 
localized headache. Sometimes the pain ts 
stated to be more severe along a definite line 
and the roentgenogram then shows, sometimes, 
that, corresponding to the line mentioned there 


such causes as acute 


is a widened suture or broad venous canal 
which penetrates the bone deeply. It should be 
recalled that headache is one of the most 


constant symptoms of arteriosclerosis of the 
brain arteries. It is not such a rare thing to be 
able to demonstrate through roentgenograms 
that the larger basal arteries are calcified in 
elderly persons who present clinical manifes- 
tations of cerebral arteriosclerosis. 

The last group of frequent positive roentgen 
findings in headache is represented by the 
affections of the air spaces. Acute inflamm: itions 


of the accessory sinuses are revealed in the 
roentgenogram by shadows in the normally 


light area of the affected sinus. In addition to 
acute and chronic inflammations in the sinuses, 
one should also keep in mind the v: arious tumors 
in the accessory sinuses and the bony parts. 
The above is believed by the author to be the 
first complete enumeration of the affections 
causing headache in so far as they come within 
the scope of roentgenologic examination. 


Sincer, J. J. A simple method of introducing 
iodized oil into the lungs. J. Am. M. Ass., 
Oct. 16, 1926, Ixxxvil, 1298-1290. 


The patient’s tongue is pulled out as far as 
possible and the iodized oil is applied above the 
root of the tongue and the soft palate. A 
straight cannula is connected to a 20 c.c. 
syringe, and the tip of the cannula is positioned 
without touching either the tongue or soft 
palate. The patient is cautioned not to swallow 
during the introduction of the oil which is done 
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very slowly. This method has been used in 26 
and in only 2 Instances was there failure 
to obtain a roentgen plate of diagnostic value. 
This method is of advantage in that no special 
instruments or anesthesia are required. If 
this simple method of aspiration proves unsuc- 
cessful then a more complicated procedure 
may be resorted to if desired. 


cases 


Stomannx, H. C. On the demonstration and 
analysis of caleaneo-navicular coalition by 
roentgen examination. Acta radtol., Aug. 30, 
1926, 304-312. 


The author emphasizes the necessity of 
appropriate roentge nographic examination for 
a safe judgment as to the existence of calcaneo- 
navicular coalition and the details of its 
structure. The commonly used straight medio- 
lateral projection is inadequate for a true inter- 
pretation. A better position is one in which the 
planta is inclined about 45° to the photographic 
plate. This is demonstrated by the author in 
ordinary photograms of the skeleton of the foot 
as well as roentgenograms. These pictures show 
that there is no contact between this “apophy- 
sis” and the os naviculare such as is claimed to 
be present by Nove-Josserand. 


Sraprr, RicHarp. A family with hereditary 
syndactyly and polydactyly (hvperphalangia 
pollicis). Fortschr. a. d. Geb. d. Réntgenstrablen, 


April, 1926, xxxiv, 531-538. 


Reports are given of 6 cases of webbed 
fingers; and there is presented a family tree 
covering six generations in which the inheri- 
tance of this deformity has been traced. 


Sreix, Irvine F., and Arens, Roperr A. 
Intra-uterine fetal death. Radiology, Septem- 
ber, 1926, vil, 227-233. 


The history of cessation of fetal motion, 
absence of heart tones, a peculiar stillness on 
auscultation over the uterus, and a low basal 
metabolic rate are significant clinical data in 
establishing the diagnosis of intra-uterine fetal 
death. 

The authors have observed overlapping of 
cranial bones and asymmetry of the head in the 
live fetus to the same degree as in the dead. 
Therefore these signs are not pathognomonic of 
fetal death. Collapse of the vertebral column 
in the dead fetus cannot be distinguished in the 
roentgenograms from apparent or illusory acute 
angulations of the spine in the live fetus. 

The fetus may be dead certainly as long as 
four days and fail to show overlapping of 
cranial bones or asymmetry of the head. It is 
concluded therefore that the roentgenographic 
diagnosis of intra-uterine fetal death cannot 
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usually be made independent of other clinical 
data. This study of a group of 21 cases com- 
prising 11 cases of intra-uterine fetal death and 
10 in which a live fetus was delivered but gave 
apparent ev idence on the roe ntgenograms of 
fetal death seems to indicate that the conclu- 
sions of Spalding and of Horner were not based 
on suflicient observations. 


Stein, IrvinGc F., and Arens, Roperr A. 
lodized oil and) pneumoperitoneum com- 
bined in gynecologic diagnosis: preliminary 
report. J. Am. M. Ass., Oct. 16, 1926, Ixxxvil, 
1200. 


The woman, aged twenty-five, had been mar- 
ried three vears and was sterile. Examination 
revealed a mass in the right adnexa, almost fist 


sized, which was adherent and tender. The 
cervical examination was negative. The fal- 


lopian tubes were found patent by the passage 
of carbon dioxide at a pressure of 80 mm. After 
1 liter of gas was thus introduced into the peri- 
toneal cavity, 2 c.c. of lipiodol was injected 
into the uterus through the same cannula. The 
patient was then placed in the partial knee- 
chest posture and stereoroentgenograms were 
made. It was found that both tubes admitted 
lipiodol through their entire length and there 
was no tubal pathologic change. The right 
ovary was cystic, about 7 em. in diameter and 
adherent to the bowel. 
clearly visible. 


These adhesions were 


STOFFEL, Hans. Loose fibrin body tn pneumo- 
thorax cavity. Fortschr. a. d. Geb. d. Rintgen- 
strablen, April, 1926, xxxiv, 548-551. 

A description is given of a case presenting a 
movable fibrin body, big as a goose egg, in the 
pleural space after the resorption of exudate 
in a seropneumothorax. Roentgenographically 
this structure was found to change tts position 
in the thoracic space depending upon the posi- 
tion of the patient. An adhesion thread formed 
between the retracted lung and the diaphragm 
was probably torn loose during an artificial 
pneumothorax and concentric deposition of 
fibrin over this particle resulted in the tree 
fibrin body reported. There was no evidence of 
any hemorrhage. 


Tepstrom, M. K., Bono, R. C., OLmMsrean, 
W. H., and Moore, SHERWOOD. Chole- 
cystography in diabetes mellitus. J. Am. \. 
Ass., Nov. 13, 1926, Ixxxvil, 1603-1605. 


A cholecystographic study of gall-bladders 
in diabetic patients was undertaken with the 
idea that the results would prove more reliable 
as regards to incidence of cholecystitis in dia- 
betes than data based on purely clinical or 
surgical observation. During the past vear all 
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were exe imined 


diabetic patients under observation in 
Barnes Hospital, St. Louis, Mo., 


cholecystographically with sodium tetraiodo- 
phenolphthalein given intravenously. The 
criteria governing the interpretation of the 
roentgenograms were those published — by 


Graham and Cole. 

Seventy patients were examined and 27 (38 
per cent) showed abnormal cholecystograms. 
Of diabetic patients past the age of forty, 44 
per cent abnormal cholecystograms. 
These abnormalities were found to appear a 
decade or more earlier in women than in 


she ed 


men. 
There were 29 males in the series and 7 or 24 per 
cent showed abnormal cholecvstograms (5 of 


these were past the age of forty). F cake were 
represented by 41 cases of whom 20 $9 per 
cent) abnormal cholecvstograms (17 
of the latter were past the age of forty). The 
significance of these figures for the incidence of 
abnormal gall-bladders in) diabetes mellitus 
cannot be properly interpreted until there are 
available data regarding the incidence of 

| gall-bladders the average 


she ed 


abnormal 

population. 
There are several serious objections to the 

assumption that the pancreatitis accompanying 


choleevstitis is of etiologic importance in dia- 
betes mellitus. All observers agree that diabetes 


Is slightly more freque nt in the male than in the 
le male, and vet we tind 2 cases of cholecystitis 
in Women to every one in men. In spite of these 
and other objections there remains evVi- 
dence that bile duct disease may be of etiologic 
importance in diabetes. There have been 
undoubted diabetes mellitus which 
have been cured following surgical intervention 
Without a doubt chole- 
cystitis occasionally precipitates a mild degree 
of diabetes. One would have to conclude, 
that in diabetes 
prime Importance 
same 


cases ol 
for bile duct disease. 


how- 
cholecystitis is not of 
and is not to be placed in the 
category as heredit) or 


ever, 
obesity 
arteriosclerosis. 


Wuittock, S. B. Roentgenological study of the 


large intestine. Radiology, September, 1926, 
Vi, 218-2206. 
A general discussion is given of the roent- 


genological aspects of the normal and abnormal 
large intestine. Brief comments are made on 
variations in shape and position, due to faulty 
formation and on arrested migration; 
diverticulosis; infections and 
chronic stasis with 

and 


tumors; 
inflammatory 
proccesses 
phenomena 
deformities. 

The above observations are based on more 
than 300 Cases studied at the Sarah Leigh 


Hospital and Clinic, Norfolk, Virginia. 


miscellaneous congenital 
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ROENTGEN AND RADIUM 
THERAPY 


Bowinc, Harry H. Menorrhagia and metror- 
rhagia due to certain benign diseases of the 
uterus, and their treatment >» irradiation, 
Radiology, September, 1926, vil, 234-241. 
When radium is available ad can be applied 

directly tothe uterine walls by way of the uterine 

canal, it is the method of choice. It should be 
supplemented with roentgen-ray treatment 
when the fundus ts larger than a five or six 
months’ pregnancy. When radium ts not avail- 
able, roentgen rays used alone are effe ctive and 
as a rule must be repeatedly applied for some 
months. A thorough clinical examination and 
operative treatment where indicated are essen- 
tial. The mental state of the patient should not 
be ignored. 

The results of radium treatment at the Mavo 

Clinic have been generally satisfactory, because 

the cases were carefully selected and therapy 

was judiciously applied. When small and mod- 
erate doses of radium are used, it may be neces- 
sary to repeat them from time to time with an 
interval of several months elapsing between 
treatments. Provided the risk is not great, an 
operation is better than repeated applications 
of radium. 

The result may occur immediately or after 

an interval of six or eight weeks. In some a 

gradual lessening of the quantity of the flow ts 

noted. A few patients report an excessive flow 
at the period following the application of 
radium. When large tibromyomas are present, 
many months are required for their reduction. 

The dose of radium radiation in these cases 
was small, moderate or large, depending on the 
condition. The small dose consisted of 200 to 

300 mg-hr.; moderate 300 to 600 mg-hr.; and 


the large dose (the menopause dose) varied 
from 700 to 1200 mg-hr. The supplementary 


roentgen treatment had the following dose fac- 
tors: 200 kv., 5 ma., 0.75 mm. Cu plus 2.0 mm. 
Al, so cm. distance, two 20 *K 20 cm. fields, one 
on the anterior abdomen and one posterior, one 
hour exposure for each field. F ibromvomas 
require only one treatment when the uterus is 
of the size of a five or six months’ pregnancy; 
but if the size should be greater the treatment 
mav be repeated. The author questions the 
value of further treatment if amenorrhea 
supervenes. 


BrRUGMANN, W. Lymphogranulomatosis and 
roentgen treatment. Strablentherapie, 1926, 
280-288. 
The results obtained in the Leipzig Medical 

Clinic indicate that roentgen treatment in 

granulomatosis prolongs life and cannot be 
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matched by any other known form of therapy. 
Roentgen therapy ts limited on the one hand by 
cachexia and exhaustion of the patient, and on 
the other hand, by the occurrence of recidives 
which no longer respond to the radiation. 

The method of irradiation has remained 
essentially the same except for alterations in 
the apparatus. The very small doses recom- 
mended by Chaoul were not employed but 


the radiation series was always very much 
prolonged, usually requiring two to three 
months for completion. By this method ot 


treatment a new field receives half the skin 
erythema dose every second or third day. 
After all fields have received this dose, a second 
similar dose is administered in the same order 
of rotation. The portal is varied according to 
the localization (10 X 10 cm., 10 KX 15 em., 
15 X 15 cm.). In R units each field i is given two 
doses of 200 R in any single series. New series 
shortened where necessary, may follow but not 
before a pause of a month. In addition to roent- 
gen therapy practically all cases receive arsenic 
and some have been exposed to altitude sun. 
From 1913 to 1925, 20 cases of lympho- 
granulomatosis were observed at the Leipzig 
Clinic. The data on these cases are presented 
in the form of a table. Eight cases were lost to 
sight after the first or second successful series 
of radiation treatments. Of the remaining 12 
there were 4 which showed practically no 
response to the treatment and died in six months. 


The remaining 8 presented a chronic course of 


the disease with an average maa ae of life 
from the beginning of treatment of 2.5 vears, 
with an average freedom of seven vet from 
recurrences. 


Burnam, Curtis F. Hodgkin's disease, with 
especial reference to its treatment by trradia- 
tion. J. Am. M. Ass., Oct. 30, 1926, Ixxxvil, 
1445-1452. 

An analysis is given of 173 cases treated at 
the Howard A. Kelly Hospital, Baltimore, 
between 1913 and 1925. In this group there 
were 118 males. A surprising absence of tuber- 
culosis in the family and personal histories 
was noted. The mouth and nose, the respiratory 
tract and the intestinal tract in the order 
named are the gates by which the disease 
reaches the glands. The four outstanding com- 
plaints were tumor masses, fever, weakness 
and skin itching. Very acute cases, especially 
of the intestinal type, last only a few weeks; 
chronic cases extending over vears have been 
long recognized and generally regarded as 
rare. In the present series the average duration 
of the disease up to the time of treatment was 
one year and five months. Length of life as 
well as clinical manifestations are greatly 
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moditied by treatment, hard work, improper 
nutrition, intercurrent infections, etc. Death is 
frequently due to terminal secondary infections 
Sometimes there ts a gradual exhaustion 
death from cachexia. 

It is now generally agreed that radiation 
therapy is by far the most effectual means of 


and 


combatting this singularly lethal affection. 
The cases in this series with few exceptions 


were treated with radium alone. The author 
finds that the reduction of glands whether deep 
or superticial is much more rapid from radium 
than from deep roentgen treatment. Further- 
more the effects are obtained with much less 
general upset to patients. It seems that a very 
much smaller percentage of gamma_ rays ts 
effectual than of roentgen rays in producing 
similar results. A suflicient amount of radium 
is essential if it is to be used at all. Cisne oie 
500 mg. Is & minimum When mediastinal and 
abdominal treatments are given. The technique 
emploved in this series of cases 
a good deal. The technique recommended | 
uniform distance of 2 inches trom the ce, a 
filter of 1 mm. Cu and 1 mm. lead in all the 
superticial gland areas, and in the deep areas 
unless cross firing is feasible, a distance of 4 
to 5 inches. The dosage at the shorter distance is 
4 gm-hr. At the greater distance from 15 to 
25 gm-hr. This is about 50 per cent of the 
erythema dose. The aim is to give the involved 
tissues about 25 per cent of a skin erythema 
dose. In 28 patients Tarbacad as cured the 
actual dosage varied from 5 to 134 gm-hr. (one 
case received only roentgen treatment and 
operation). The interval between treatments or 
series should be two months or longer. 

In the roentgen-ray treatment the important 
consideration is to choose portals of a size as 
small and of a shape as precise as are consistent 
with inclusion of all the diseased volume. Much 
can be done to protect parts of the body that 
should not be irradiated. The author prefers a 
distance of 50 cm., with rays filtered through 
aluminum, copper and rubber. The treatment 
to an area Is very short. The rays are produced 
by a Coolidge tube, operated at 240 kv. and 
40 ma. The author ts convinced that certain 
cases of Hodgkin’s disease are not only palliated 
from symptoms of the disease but cured from 
the clinical standpoint. Recurrences are very 
common and trequently do not respond in 
later treatments to the same degree that they 
did in the first treatment. In this series of 173 
cases there were 2 patients who declined treat- 
ment. In only 11 was there no clinical improve- 
ment whatever and all of these were very 
advanced. One hundred and ten of the patients 
have died of the disease. The average life of 
these after treatment was two years and ten 
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months. The average duration of the disease 
up to death was four vears and three months. 


Nine patients are still under treatment with 
evidence of disease; the average period in 
these cases is four vears and three months. 


There are 28 patients classified 
cured, although 2 a 


as clinically 
dying in the ninth 
vear from apoplexy and with vears of freedom 
from any signs of th In this 
cured cases the average ye ition of life since 
treatment was undertaken ts five vears andtwo 
months. 


re dead, 


e diseas 


Dessarpins, ArtHUR Stimulation and 
immunity in radiotherapy. J. Am. MM. Ass., 
Nov. 6, 1926, INXxvil, 1537-1541. 


Faking into consideration the large amount 
otf evidence indicating that continued accel- 
eration ol cellular metabolism does not follow 
irradiation, it must be concluded that (1 
and collections of 
tumors in_ plants animals, cannot be 
stimulated the that they 
greater ability to function in a normal manner; 
(2) any such apparent stimulation ts only a 
transient phase invariably followed by more or 
less pronounced functional or organic deteriora- 
tion; 3) the assertions of a few that such stim- 
ulation does take must be based on the 
insufficient of their observations, a 
misinterpretation of the results of their studies, 
on complicating 


cells 
cells, such as 


and 


organs or 


sense acquire 


pl: ice 


circumstances the nature of 
which is not clear or on abuse of the meaning of 
the word stimulation. Where, instance, 
over-exposure to roentgen degen- 
eration leading to malignant growth, the effects 
cannot termed stimulation in bomen 
sense. It is in this case an alteration of a normal 
to an aberrant function irritation. 


CAaAUSeS 


be 


The mass of evidence available indicates 
rather conclusively that the cellular changes 


radiation in the case of 
malignant neoplasm are of the same order as 
those produced in’ normal subject, of 
course, to the modifications Imposed by dil- 
ferences in cell metabolism peculiar to the 
variety of malignant Therefore, how 
can one speak of the biologic effects of radiation 
as being due to an immunity reaction? On the 
contrary, the major factor in the effect of 
radium and roentgen rays on cancer cells is a 
direct one. It consists of at least two overlap- 
ping and interrelated features; a direct action 
on the cells of the tumor, this action being most 
pronounced on those cells which happen to be 
in the most vulnerable stage, and a direct 
action on the endothelial cells lining the blood 
vessels supplying the tumor itself, 
those supplying the normal 
exposed zone. 


brought about by 


cells, 


process. 


as well as 


tissues in the 
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Some radiologists have professed that the 
proliferation of connective tissue can be directly 
stimul: ited by radium or roentgen ravs. Such a 
claim is regarded as preposterous. It Is a ques- 
tion whether or not Ewing ts wholly right in 
thinking that the clinical results of radiotherapy 
of tumors ‘‘are not usually due to the direct kil- 
ling effect of radiation, but are generally 
brought about indirectly and mainly by inter- 
ference with the circulation.”> However, since 
the action of radium and roentgen rays both 
on the tumor cells and on the endothelium and 
other cellular components of 
(le iding to their obliteration) is directly due to 
those ravs, and since immunity 
to be a negligible factor tn = 
tumors, one is forced to consid 


logic 


blood vessels 
h iS been show n 
regression of 
r the morpho- 
direct 


alterations observed in tissues as a 


effect of radiation. 


Farrar, Lintan Kk. P. The reaction of the tis- 
sues to radium in treatment : cancer of the 
cervix and the importance o 
producing cancer In this 


Gvnec. Obst., Dec ember, 


lacerations in 
location. 
1926, 719-723. 


Surg., 


In the cervix, the reaction to radium treat- 
ment Is so nearly uniform that the appearance 
of the cervix each month after treatment can be 
predicted if the case is progressing favorably; 
one can also tell when the maximum effect of 
radium has been reached and a turther 
needed. Cancer of the cers IX whee treated by 
radium shows a progressive course tow ird con- 
traction of the cervix and inhibition of the can- 
cer cells in well-detined stages of (1) hyperemia; 
(2) slough; healing, and (4) contraction. 

Stage of Hvperemia. One week after the ini- 
tial dose of radium the tissues of the cervix are 
intensely red and hyperemic. The blood vessels 
are engorged with blood and it is for this reason 
that the author not the case 
should be irradiated if an immediate oper: ition 
is imperatiy e. 

Stage of Slough. 
the cervix extensive green 
slough and a foul discharge from the broken- 
down carcinoma. This slough must be entirely 
separated from the cervix before a hysterec- 
tomy can be performed without great danger 
of peritonitis resulting from cutting into this 
necrotic tissue. It is emphasized that not every 
case progresses at the same rate of speed, even 
when favorable results are obtained. 

Stage of Healing. This is reached usually 
two months after irradiation. The appearance 
of the cervix is now completely changed as the 
slough has separated leaving a smooth, clean, 
dusky red cervix which may be somewhat 
glazed but has clinically no evidences of car- 
cinoma. This is followed by a stage of contrac- 


dose ts 


does consider 


One month after trradiation 


usually shows an 
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tion in about a month. 
connective tissue which ts excited by 
tion markedly reduces the size of 
and also the vault of the vagina. Large car- 
cinomatous growths or even craters become 
contracted to a normal or smaller than normal 
cervix and the vault is as narrow as that seen in 
senile vaginitis. Following this occurs the final 
stage, that of marked contraction. The increasing 
amount of connective tissue squeezes the tis- 
sues of the cervix until the latter is finally so 
shrunken as to leave a superticial resemblance 
to an amputated organ. Little or no vault to the 
vagina is left and the mucous membrane is 
pale, with only an occasional blood vessel 
sight. It is only when this stage is reached that 
the result of radium treatment is reg 
clinically satisfactory. 

An inspection of the cervices invaded by 
carcinoma revealed the great frequency with 
which lacerations were present. A study was 
made of 300 consecutive case histories of 
cancer of the cervix at the Woman's Hospital, 
New York, to determine the incidence of preg- 
nancy. In 288 of these cases (96 per cent) 
pregnancy had been present. One hundred 
and fifteen of the patients had had 5 or more 
pregnancies, and 35 of these had had from to 
to 23 pregnancies. Nearly all the histories 
showed hard labors or instrumental deliveries, 
and frequently there was the specific state- 
ment that the patient had been badly torn. 
In 288 cases of cancer of the cervix 11.1 per 
cent of the patients had had the last pregnancy 
less than five vears before entering the hospital 
for cancer of the cervix, and 20.3 per cent had 
had the last pregnancy less than ten vears 
before entering the hospital with cancer of the 
Cervix. 

A careful palpation and visual inspection of 
every cervix immediately after. the contine- 
ment and an Emmet trachelorrh: aphy ‘*" 
formed for lacerations in the cervix would, 
is believed, lessen the danger of cancer aaa a 
ment in the cervix later. Intermediate or second- 
ary repair of the lacerations should be made 
when conditions do not warrant an immediate 
repair. 


irradia- 
the cervix 


rarded as 


Hoxizknecut, G. The intensification of the 
roentgen effect by means of Intravenous 
dextrose injections according to the method 
of E. G. Maver, m. p. Acta radiol., December 
15, 19260, v, 561-564. 


A brief summary is given of observations 


upon the increased effect on carcinomas of 


roentgen rays administered after an intraven- 
ous injection of dextrose. A much greater 
number of cases are benefited by this combined 


treatment, a faverable effect rapidly ensues 
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and a maximum result is quickly obtained. 
All the other methods heretofore recommended 
for increasing the sensitivity of cancers to radia- 
tion treatment have had effect worth 
mentioning. 


Kennepy, Wittiam El. 
epithelioma of the ear 
ber, 1926, vil, 249-252. 


Radium treatment of 
Radiology, Septem- 


It cannot be too strongly emphasized that 
no single form of therapy ts applicable to all 
cases of epithelioma of the ear. In addition to 
the patient’s general condition, the other fac- 
tors that have a determining influence are the 
stage of the process, the ty pe of prey ious treat- 
ment, if any, and the location, whether externa! 
or internal. A large percentage of the cases are 
usually presented in an advanced stage. 

The author has emploved in his cases appli- 
cations of 50 mg. radium element. filtered 
through 0.5 mm. silver, 1 mm. brass, 1 mm. lead 
and 2 mm. solt rubber. This was applied for a 
period of two hours daily for four consecutive 
days, the author’s head band applicator being 
emploved to procure 3 mm. distance from the 
surface of the growth. Pictures are shown ot 
cases before and after radium treatment, in 
which the ear epitheliomas had apparently 
disappeared entirely. 


MIacKee, Georce M., and Etter, Joseru J. 
Variations of cutaneous toleration for roent- 


gen rays. J. Am. AM. Ass., Nov. 6, 1926, 
IXXXVIH, 1533-1537. 


There is reason to believe that telangiectasis 
never develops in the absence of an po as 
reaction. This reaction may consist of only at 
exceedingly mild and evanescent erythema, a 
reaction that may pass unnoticed, or may be 
masked as well as enhanced by topical applica- 
tions. It is desirable to avoid visible cutaneous 
reactions when administering 


roentgen 
and radium unless such reactions are thera- 
peutically indicated, because even a mild 


reaction may be followed occasionally by 
undesirable sequelae. An occasional individual, 
especially an adolescent blonde, will exhibit an 
erythema following adminstration of one-fourth 
skin unit of unfiltered roentgen rays. 

Patients should be carefully inspected during 
a course of radiation treatment for the premoni- 
tory signs of impending reaction. It is prefer- 
able not to use any topical application that 
might increase the effect of irradiation or that 
might mask a reaction, or that might cause 
erythema or extoliation. 

A total of 210 patients was tested with 
1, and 34 unit doses unfiltered. The 


areas 


exposed were about the size of a postage stamp 
and they were situated either on the inner sur- 
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face of the thigh or on the flexor surlace of the 
forearm. The unit of measurement corre- 
sponded with the so-called standard erythema 
dose. The results are given in the following 
table: 


erythema Pigmentation 
No. of from Dose in from Dose in 
Complexion Cases Skin Units Skin Units 
74 4 1 
Dark skin 162 7 320 30 S2 Qo Qo 
Fair skin is 15 6 19 
Potals 210 11 31 54 QO”? Log 


The numbers in this table refer to the number 
male and exhibiting the 
response. The results appear to have been the 
same with filtered and unfiltered radiations. 
The testing of a patient's skin for tolerance 
before instituting a course of radiation treat- 
ment may possibly add 
factor to the technique. 


of Cases, female, 


an additional! salety 


Mann, Lewis, T. Results of x-ray therapy of 
malignant growths of the urinary tract. 
Surg., Gi nee. Obst.. October, 

Phe cure of malignant growths of the urinary 
tract by deep roentgen therapy is a verv infre- 
quent Alleviation of symptoms 
occurs almost as infrequently as cure and is in 
most cases temporary. There does seem to be a 
greater prolongation of life in cases treated 
with deep roentgen ravs than in cases not so 
treated. These are the conclusions drawn Irom 
a statistical analysis of cases observed at the 
Mt. Sinai Hospital, New York, and from pri- 
vate practice. Some of the cases were treated 
with deep roentgen rays alone, some by com- 
bined surgery and roentgen therapy, some by 
combined radium and roentgen therapy and 
still others by a*combination of all three. The 
radiation treatments were given at various 
hospitals and in private practice. The tech- 
nique used was essentially the same in all 
instances, high power machines with proper 
screening being used, 

Three tables are presented which the 
details as to diagnosis, operation, radiation 
therapy and result of treatment are noted. 
In the first group are It cases of kidney tumors, 
4 of which could not be traced. Two of the cases 
lived three years or longer, 3 lived two vears or 
more, and 4 lived one year or more after roent- 
gen treatment. In the group of bladder tumors 
there were I7 carcinomas and 2 papillomas. 
The latter did not respond to fulguration with 
high frequency current. Relief of symptoms 
alter deep roentgen therapy was obtained in 
only 3 of the 17 cases of carcinoma. Chere were 
recurrences in 13 cases. Life was not prolonged 


52Q 


occurrence. 
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and the mortality was about the same as if no 
roentgen therapy was used. There were no 
cures in this series. The third group comprised 
12 cases of prostatic carcinomas. Deep roentgen 
ravs produced no cure and there was no evi- 
dence that life was prolonged by radiation 
treatment in this series. In 2 cases symptoms 
of dysuria, hematuria and frequency were 
relieved for some time, while in the remainder 
relief was but temporary or entirely absent, 
There was no permanent decrease in the size 
of the tumor mass in any case. It is to be noted 
that none of the tumors grew rapidly after 
roentgen therapy was started and obstruction 
to urination did not occur. 


Masson, James C. \ivomectomy, hvsterec- 
tomy and radiotherapy in fibromyoma of 
uterus. J. Am. M. Ass., Nov. 6, 1926, Ixxxv il, 

The danger of a fibromyoma becoming sar- 
comatous or Initiating a carcinoma in the uterus 
is slight; sarcoma develops in about 2 per cent 
and carcinoma in about 4 per cent of patients 
treated surgically. It seems that radium Is 
advised too frequently in the treatment of 
fibromyoma both by those who have a limited 
amount of radium at their disposal and those 
inexperienced in its use. Surgery is often 4 more 
conservative treatment than the administra- 
tion of even small doses of radium or roentgen 
rays. 

Radiotherapy is indicated for all patients over 
forty, who have fibromyomas Jess than 15cm. 
in diameter with metrorrhagia as the chief 
complaint. It is also indicated if the patient is 
under forty and refuses surgical removal, or if 
a major operation might carry an added risk. 
It is also indicated in all cases of fibrosis uteri 
or cases in which there are essential uterine 
hemorrhages. 


1530 


Surgical treatment of fibromyomas is indi- 
cated for most patients under forty: for most 
patients with pain or irritability of the bladder; 
for patients with tumors more than 15 cm. in 
diameter; for those whose tumors are of the 
pedunculated or submucous ty pe or undergoing 
degeneration or inflammation; for those w hose 
tumors may not be fibromyomas and for those 
with complications that require the opening of 
the abdomen. Abdominal myomectomy — is 
the operation of choice for a majority of 
patients under forty. Vaginal myomectomy is 
indicated if the fibromyoma presents through 
the cervix. 

Abdominal hysterectomy 


is especially indi- 
cated 


In cases showing marked secondary 


anemia when further loss of blood might have 
serious consequences. In such cases transfusion 
is given, and provided there is no reaction it is 
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followed in twenty-four hours by hysterectomy, 
a procedure which ts safer than radium, as 
bleeding sometimes continues for several weeks 
after irradiation and demands repeated trans- 
fusions. Furthermore, tf the tumor is degen- 
erated cachexia will be increased. 

It is emphasized that there are well-detined 
fields where either surgery or radiotherapy 
exclusively can vield satisfactory results. The 
best interests of the patients are disregarded 
by the therapist who insists on radiotherap\ 
indiscriminately just as much as by the one who 
adheres exclusively to surgery. 

A report is given of a case observed in a 
woman aged fiftv-one who had a uterus about 
the size of a three months’ pregnancy and con- 
taining multiple small fibromyomas. Radium 
was advised but the patient refused any treat- 
ment except surgical. Total abdominal hyste- 
rectomy was performed with removal of both 
tubes and ovaries. Two distinct squamous 
cell epitheliomatous nodules were discovered 
by the pathologist in the left ovary. In this 
case much valuable time would have been lost 


had the patient not insisted on surgical 
treatment, 
Mayer, Ernst Georc. Considerable increase 


in the roentgen effect on tumors. Fortschr. a. d. 

Geb. d. Réntgenstrablen, April, 1926, xxxiv, 

540-547 

A brief statement is given concerning the 
effect of intravenous injection of hypertonic 
solutions of dextrose in intensifving the effect 
of roentgen rays upon tumors. Four cases in 
which these effects were produced are brietly 
cited. The effects produced do not seem to be 
due to the action of the hypertonic sugar solu- 
tion alone. Apparently, the metabolic condition 
of the tumor cells is In some way altered so as 
to make them vulnerable to the effects of the 
rays. 


Pract, Atrrep. The relation of prognosis to 
the histological findings in carcinoma of the 
cervix. Surg., Gynec. ¢> Obst., October, 1926, 
xliti, 450-458. 

There is at present no reliable basis for a his- 
tological prognosis in cervical carcinoma. The 
histological picture of cancer of the cervix does 
not permit the establishment of well-detined 
groups according to the type of cancer cell. 
The establishment of relations between cell 
type and malignancy is impossible at present 
owing to the lack of exactly definable cell types. 
It may be suggested that a classification on the 
basis of radiation sensitiveness might be made; 
but since the effect of radiation ts three-fold, 
namely, caustic destruction, autolytic degen- 
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eration and growth retardation, the problem 
of classification becomes complicated. 

Constitutional factors must be considered in 
determining prognosis; and the influence of age 
must be studied over again since existing data 
are unsatislactory. The clinical classification 
of carcinoma of the uterine cervix is still the 
best aid in making a prognosis; and the general 
histological aspect of the tumor may be an aid. 

These conclusions are the result of a study 
of the material from patients admitted to the 
Woman’s Hospital, New York, for 
treatment of cervical carcinoma. The 
fication of Martzlotf was followed in an attempt 
at histological prognosis. The analysis of over 
149 cases shows, however, that prognosis on 
the basis of cell type is not possible in cervical 
carcinoma, 


radium 


classi- 


Scumirz, Henry, and Laise, Josern EL. F. 
Roentgen-ray treatment of inoperable car- 


cinomas of the urinary bladder. J. Am. MM. 
Ass., Nov. 6, 1926, INXXVIL, 1541-1544. 
From January, 1915 to April, 1925 tifty- 


three cases of clearly inoperable and advanced 
primary carcinomas of the urinary bladder 
were treated by three different methods: 21 
cases with radium; 19 cases with a combination 
of cautery and radium or roentgen rays, and 
13 with roentgen ravs alone. In the last group 
the rapid and complete arrest of growth and 
the subjective relief in most of the patients was 
quite remarkable. 

The radium treatment in the first group of 21 
cases was given with capsules or needles 
applied to the growth either through a supra- 
pubic cystotomy incision or with Young's 
cystoscope. Sixteen primary and 5 recurrent 
cancers Were thus treated. The average amount 
of gamma ray milligram-element-hours applied 
was 2400, the highest being 5200 and the lowest 
goo, the amount domending on the size of the 
growth and the distance between the capsule 
and the tumor surface. Of the 16 primary cases 
treated, one patient has been anatomically well 
for eleven vears and one for six years. The 
average duration of life after treatment was 
somewhat less than eighteen months tn the 
primary cases and eight months in the recur- 
rent cases. 

Combined surgery and irradiation was tried 
in If primary and 8 secondary cancers. The 
surgery consisted of destruction of the tumor 
with electric cautery or with diathermy and the 
radiation treatment included radium and roent- 
gen ravs. The intensity of the roentgen dose at 
a depth of 10 cm. was 32 per cent of the 


surface intensity, the rays being filtered 
through copper and aluminum. The results 
of this “combination” therapy were very 
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disastrous. 


The average duration of life in the 


primary cases was four months and in the 
secondary cases eight months. 
Since March, 1923, massive short-wave 


roentgen rays have been emploved exclusively. 
The factors emploved were 211 kv., 


25 ma., 
determined with a 


Seemann spectrograph, O.75 


mm. Cu plus 1 mm. Al, 65 cm. focal skin dis- 
tance, 15 & 20cm. field. With these factors 130 
per cent erythema skin dose is delivered in 


thirty-five minutes. The intensity at 
10 em. ts 48 per cent of the surface 
With the aid of tso-intensity 
measurements of the 


a depth ot 
curves and the 
anteroposterior and trans- 
verse diameters of the pelvis a roentgen dose of 
130 to 150 per cent of the ervthema skin dose ts 
applied to the bladder cancer. The number of 
ls depends therefore on these calculations 
Seven primary and 6 recurrent cancers have 
been treated by this technique up to April 1, 
1925. Four patients with primary and 3 with 
secondary cancers are W ell and tree from s\ mp- 
toms at the time of this report; one patient 
after thirty-four months; 2 patients for twenty- 
six months; 2 for twenty months, and 2 tor 
fourteen months. One patient died two months, 


1 six months and 1 seven months alter treat- 
ment. [Three cases are The good 
results obtained with short wave roentgen-ra\ 


treatment 
geneous 


mav be asc ribed to (a) the 
penetration ol the 
area with a 


homo- 
bearing 
known roentgen-rayv dose; (b) the 
radiation sensitiveness of the cell tvpes com- 
posing the 
ot trauma 
therapy. 


cancer 


bladder cancers; and c) the absence 


and local irritation in roentgen-ra\ 


ScHNEIDER, GeorG Heinricu. Undesirable 


effects of roentgen therapy of benign gyne- 


cological disease. Strablentberapie, 1926, XXII, 


250 300. 


The author was unable to contirm the result 
of Heidenhain and_— Fried 
‘minimal irradiation” in the successtul treat- 
ment of inflammatory gvnecological conditions. 


who emploved 


As per cent skin ervthema dose was without 
effect. This of course does not apply to the well- 
favorable etlect of minute 
of roe ntgen 
It was 


amounts 
ravs in tuberculous conditions. 
found that the so-called stimulative 
ovarian irradiation of gynecological inflamma- 
tions especially ascending gonorrhea is often 
accompanied by undesirable indirect radiation 
etlects. 

The temporary 
approximately 27 


castration treatment with 
.5 per cent of the skin ery- 
thema dose has been found to be a hopeful 
therapeutic procedure the 
chronic gonorrheal infections of the adnexa. In 
ddan to the desired direct repressive etlect 
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on ovulation which is a therapeutic desidera- 


tum there may also appear an_ undesirable 
indirect. effect. Endocrine menorrhagic dis- 


turbances due to the rays may complicate the 
inflammatory processes in the pelvic organs. 


ScHNEIDER, GeorG H. Studies of biologically 
equivalent radium and roentgen radiations. 


Strablentherapie, 1926, xxti, 460-483. 


From comparative valuation of roentgen and 
radium temporary castration doses from the 
standpoint of duration of amenorrhea and 
influence of age, dose and readiness of response 
of the organ, It was possible to determine 
biologically equivalent quantities of radium 
and roentgen rays. The results serve as a basis 
for avoiding overdosage when the 


ravs are 
emploved in combination. The values obtaine 

| lin binat | btained 
cannot be compared absolutely with one 


another except in the sense that the equivalent 
values are expressed | in equal biological effects. 
Taking as a unit of biologic: 
of one month's 


action menostasis 
duration, it ts possible to 
evaluate the Importance of tndividual factors. 
On the basis of clinical data the author pre- 
sents “ tables for radium and roentgen 
ravs, for women of various age groups between 
twenty and sixty vears and for brief amenor- 
rhea and prolonged amenorrhea. Assuming a 
radium preparation containing 50 milligrams 
radium element filtered through 
and 1 mm. lead free rubber, it was found that 
68.3 mg-el-hr. corresponded to 4.5 per cent 
roentgen skin erythema dose, and 150 mg-el-hr. 
to 6.6 per cent skin erythema These 
apply to a single dose with the radium 
applied for twelve to twenty-four hours. With 
higher doses and a more prolonged effect the 
relative values were mg-el-hr. 
corresponded to 1.2 per cent skin erythema dose 
and 65.8 mg-el-hr. to 1.5 per cent s erythema 
dose to produce a unit iological effect) 


Waters, CuHartes A. Deep roentgen-ray 
therapy in the treatment of carcinoma of 
the bladder. J. Am. M. Ass., 


Inxxvil, 1618-1620. 


1.5 mm. brass 


dk 
| 
Values 


altered 42.7 


Nov. 1 35 1926, 


A summary is given of the results obtained 
in the Brady Urological Clinic, Baltimore, 
with deep roentgen therapy of bladder car- 
cinoma in 120 cases. 

The best treatment of superticial papillary 
carcinoma, localized or extensive, Is a com- 
bination of deep roentgen therapy with radium 
applied directly to the surface of the growth. 
Radium alone has been unsuccessful in this 
tvpe of case. The combination treatment 
appears to vield better results if the tumor 
has received 600 to 800 mg-hr. radium before 
roentgenization is started. By a combination of 
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radium with roentgen rays most of these 


tumors can be destroved with minimum of 
injury to the bladder, and in many cases with 
little or no irritation of the mucosa. 

In infiltrating carcinomas, if still operable, 
radical resection appears to offer the greatest 
chance of complete cure. In the inoperable 
cases, if it is possible to apply radium directly 
to the growth, the combined radium and deep 
roentgen treatment should be tried. If this 
procedure does not vield results it may be 
necessary to resort to implantation of radium 
needles. If the growth is so extensive that more 
than 2500 mg-hr. is necessary to entirely 
destroy the cancerous area by implantations, 
this method should not be considered. Dia- 
thermy has been tried but no conclusions as to 
its efficacy have vet been reached. 

The great tendency for bladder tumors to 
recur makes it necessary to have the patients 
return for re-examination trequently. 


NARPELL, Cust. The employment of paraflin 
as a diffusing substance in deep roentgen 
therapy. Strablentberapie, 1926, xxii, 237-262. 


The erythema dose cannot be regarded as a 
precise measure so long as its value cannot be 
expressed in physical equivalents. It is hard to 
expect uniformity until this is attained. In 
the administration of a dose one of the prime 
essentials is that it shall be uniformly and 
adequately distributed throughout the whole 
zone to be irradiated. In many cases this necessi- 
tates the use of a material for making the 
irradiated zone of uniform density. At the 
University of Barcelona the author has 
employed since 1921 paratlin which appears to 
be entirely satisfactory for the purpose. 

In the matter of roentgen therapy, it has 
been the experience of the author to avoid any 
technique which approaches too close to the 
maximum tolerated dose of the tissue. Preter- 
ence is given to irradiation with a minimum 
possible destructive dose so that tumor = 
may be destroyed while the healthy cells 1 
the vicinity are protected so far as siti. 


MISCELLANEOUS 


BENECKE, 
diagnostic electron 
Geb. d. Réintgenstrablen, 
487-490. 

The fact that when heated sufficiently the 
focal spot (not the entire anticathode) in elec- 
tron tubes exhibits valve action is explained 
by the rapid cooling of the focal spot, which 
the author has demonstrated photographically. 
This was accomplished by shifting the film 


tubes. Fortschr. a. d. 
April, 1926, xxxiv, 


Hans. Cooling of the anticathode of 
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while the camera was focused upon the anti- 
cathode. A series of dashes was recorded corre- 
sponding to the moments of incandescence ot 
the focal spot on the anticathode. One photo- 
graph was taken with the roentgen tube oper- 
ated on alternating current and a second with 
the same tube operated on rectified current 
(50 eveles). The photographs show not only 
that the focal spot on the anticathode ts incan- 
descent for a very short time but also that the 
frequency of the incandescence was greater 
when the tube was operated on rectified alter- 
nating current. This is additional direct proot 
that the operation of diagnostic tubes with 
direct current is more advantageous. 


Boypex, Epwarp A. Behavior of human gal!- 
bladder during fasting and in response to 
food. Proc. Soc. Exper. Biol. e~ Med., Novem- 


ber, 1920, xxiv, 157-162. 


By roentgenological evidence from patients 
and experimental animals the author has found 
support for the following conclusions: (1) 
The mammalian gall-bladder, at least in man 
and in cats, is able to expel all its fluid contents 
by the contraction of its musculature; (2 
after meals this contraction is so timed 
meet the first) requirements of digestion; 
(3) in cats the gall-bladder responds to such 
changes in the circulation as are produced by 
blood transfusions and to superticia! 
lesions as are caused by shaving and by cutane- 
ous incisions; (4) adrenalin ts the most powerful 
excitant of gall-bladder contraction — vet 
found. 

One of the methods emploved was the mak- 
ing of long series of human cholecystograms at 
filteen-minute intervals after meals. During 
the first 240 minutes the gall-bladder of the 
human subject assumed the shape of a flaccid 
organ capable of distortion by external pressure. 
Fifteen minutes after ingestion of cream the 
wall tightened and there was revealed an 
actual expulsion of todized bile into the cystic 


as to 


duct. During the preceding period of fasting 
there occurred one marked contraction as a 


result of which the volume of the gall-bladder 
shrank from 4.15 cubic inches to 2.17 cu. in. 
This happened at the only time that the patient 
complained of hunger pangs. This finding 
raises the question as to whether contraction 
of the gall-bladder may not at times subserve 
another function than that of digestion. 

In order to test the effect of milk ingestion 
upon the  gall-bladder, another volunteer 
patient was “given a pint of milk and then 
cystographed at frequent intervals for three 
hours. In the first hour over 12 ¢.c. of bile was 
expelled from the gall-bladder; in the second 
hour less than 1 c.c.; and in the third hour 
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none. It would therefore appear that the diges- 
tion products of milk do not induce effective 
contraction of the gall-bladder. The substance 
which stimulates the biliary reservoir would 
thus appear to be some element in undigested 
food such as neutral fat. When half a pint of 
cream was tried on the same individual no 
greater effect was produced in spite of the 
greater amount of the fat. A comparison of 
the effect of these two diets suggests that the 
distended gall-bladder is a trigger mechanism 
which ts set off by a moderate amount of neu- 
tral fat, the quantity of which is notimportant 
bevond a certain minimum. lo contirm this 
idea, periodic feeding of milk was tried. The 
first pint induced a marked expulsion of bile 
decreasing the volume in one hour from = 2.8 
to 0.55 Cu. Ine; as the gall-bladder began to fill 
a second pint ingested, decreasing the 
volume tn the next hour and a half to 0.33 cu. 
in.: finally a third dose diminished the contents 
to 0.17 cu. in. The reason that ege volk is so 
effective in causing eventual collapse of the 
gall-bladder is that successive portions of its 
fatty substance may continue to be discharged 
into the duodenum for a long period; and atter 
the gall-bladder has emptied itself (two to 
three hours after a meal) the subsequent tlow 
of hepatic bile tends to keep the sphincter 
papillae open and prevent filling of the reser- 
voir. However, the ingestion of food is most 
effective when the gall-bladder is distended, 
apparently because the 
muscle in 
stretched. 

This initial reaction to many toods contain- 
ing a moderate amount of fat emphasizes the 


Was 


response of smoot h 


this organ Is greatest when It Is 


importance of the gall-bladder as an organ of 


digestion; and since it plays so consistent a 
role, there should be an end to the indiserim- 
inate the last decade. 
The fact that it is not a vital organ Is no argu- 
ment against its utility. 


cholecystectomy of 


DessaveR, Comments Pro- 
fessor Opitz’ citicism of the heat point 
hypothesis of Dessauer. 


Strablentherapie, 
1920, 1SQ-190. 


The experiments cited by Opitz as casting 
doubt on Dessauer’s hypothesis are considered 
inapplicable. In the examples cited by Opitz 
(failure to detlagrate phosphorus and = gun 
cotton) the speed of reaction is greatly depend- 
ent on the temperature, and to produce detla- 
gration it Is that the total heat 
delivered be in excess of that given off by 
conduction, radiation, ete. 

Dessauer points out that in the case of the 
“heat points” postulated, each point is isolated 
and, as compared with the particles of phos- 


necessary 
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phorus, widely separated from other similar 
points. As a consequence radiation and heat 
conduction away trom these points occurs 
possibly much more rapidly than the reaction. 
Moreover, the duration of these heat points Is 
very short. In addition, the biological effects 
following the production of the heat points 
depends especially upon the presence of cer- 
tain structures, large molecules produced from 
complexes of limited degrees of freedom. In 
such cases the absorption of roentgen rays in 
the form of heat points results in increased 
motion of translation of certain of these mole- 
cules. In the examples cited by Opitz this 
condition was not approximated. 


Fasre, Px., and DesGrez, H. The use of lamps 
with two electrodes in studving chronaxtia. 
J. de radiol. et October, 
x, 4590-402. 
Chronaxia 

muscle 


d’ électrol., 1926, 


is the time necessary to obtain 
stimulation by means of a constant 
current double the threshold of voltage. It ts 
generally believed that the intensity is doubled 
by doubling the voltage at the ends of the 
circuit. But this is not true because of contra- 
electromotor forces originating in the organism. 
These forces do not double when the electro- 
motor force applied is doubled so that the cur- 
rent which is really obtained ts stronger than 
it would be according to the rule. To overcome 
this difficulty the authors use a lamp with two 
electrodes, the construction and application of 
which ts deseribed tn detail with drawings. 
They give a table of the results obtained with 
this lamp which shows that the chronaxias 
obtained by its use are 2, 3 or 4 times as great 
as those obtained by the ordinary method of 
measurement. They intend to publish a later 
paper showing in detail the cases where this 
rule does not hold good. Another advantage of 
this method ts that ordinary industrial constant 
currents can be used. 


GaBRIEL, G. The effect of roentgen irradiation 
on animal organs. 


Strahlentherapie, 
XX, 107-124. 


1926, 

The irradiation of internal organs results in 
changes in tone of the vascular svstem which 
appear early and are similar to those occurring 
in the skin. By means of certain suitable irra- 
diations it is possible to produce in the animal 
kidney 
from mild vascular change to the picture of 
primary contracted kidney. 

The same early 


a progressive series of changes ranging 


changes in vascular tone 
above noted are also produced by roentgen 
irradiation of the liver, spinal cord and adrenals. 
The changes produced in the adrenal capsule 
present the picture of an epirenal cachexia. 
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These observations were made upon cats, 
dogs and rabbits. The roentgen doses were 
carefully controlled both qualitatively and 
quantitatively and the tissues were subjected 
to close histologic study. In some of the cases 
the perfused kidney preparation was emploved, 


and the effects noted upon the rate of flow of 


the perfusing fluid through the organ. 


Gassut, R. A method of treatment of bron- 
chial asthma by the spleen diathermy process. 
Strablentherapie, 1926, xxi, 685-080. 


Bronchial asthma, in the light of recent 
studies on anaphylaxis, appears to be a svn- 
drome of general hypersensitiveness — and 
increased reactivity of the respiratory appara- 
tus toward various heterogeneous substances 
or physical agencies. It may therefore be 
described as a toxic idiopathy, constitutional 
in origin, of certain processes controlled by the 
vegetative nervous system. 

In order to decrease hypersensitiveness a 
suitable desensitizing agent or sensibilogen is 
required. Owing to the number of different 
things that can produce bronchial asthma, 
solution of the problem would appear to be 
very complex. Without trying to discover 
specific anaphylactogens, the author sought 
some procedure for stimulating antibody for- 
mation in the individual so as to desensitize 
him. The author therefore directed his atten- 
tion to the spleen as the most powerful anti- 
body-producing organ, and by means of dia- 
thermy currents which induce active hyperemia 
sought to activate and increase spleen function. 

Therapeutic experiments along this line were 
begun in September, 1924. The first diathermy 
treatments frequently caused very pronounced 
attacks which later subsided, and disappeared 
entirely after ten to thirty treatments. The 
technique was as follows: Apparatus, Neo- 
Thermo-Flux, (Reiniger, Gebbert and Schall) 
120 v., a.c. The electrodes (dry) 8x 7 sq. cm. 
were applied to the splenic region, in front 
along the line connecting the sternoclavicular 
joint and the free end of the rith rib; and in 
back along the 11th, roth and oth ribs. Usually 
0.8 to 2.0 amp. were administered at a sitting. 
Before an actual treatment, experiments were 
performed in which the manipulations were 
gone through without actually delivering any 
treatment in order to rule out suggestion. 
During treatment, there was continual obser- 
vation of the subjective and objective condi- 
tion of the patient, the blood condition and 
blood coagulation. Some of the patients have 
been observed for six to fourteen months since 


being relieved of their asthma. The time of 


observation is naturally too brief for a final con- 
clusion, but the diathermy process seems to 
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deserve serious consideration in the treatment 
of bronchial asthma. 


Giocker, R., and E. The accuracy 
of the spectrographic method of measuring 
voltage. Strablentherapie, 1926, xxii, 160-171. 


Seemann spectrographs were taken by the 
pinhole camera method with a slit 0.25 to 0.50 
mm. wide. Evaluation of the photographic 
spectra by means of microphotometric deter- 
minations always gave the same value for the 
voltage within +1 per cent at 180 ky. for the 
various blackenings of the photographic plate 
for wave lengths ordinarily used. This applies 
to films taken with and without intensifying 
screens. A direct measurement of the plates 
by means of a rule vields the correct values for 
the voltage within a few per cent, provided the 
plates are very much darkened. The plates with 
low light threshold values are suitable for this 
purpose, as are powerful intensifying 
screens. Excessive exposure (so long as solari- 
zation does not take place) is not disadvanta- 
geous, because it does not introduce any danger 
of over-estimation of the potential. On the 
other hand, under-exposure gives values which 
are too low. For the use of the practitioner it is 
recommended that sample plates be furnished 
with each spectrograph so as to indicate the 
degree of darkening necessary for the direct 
measurement. 

A description ts given of a measuring device 
which can be easily adjusted to a microscope 
(a movable slit) controlled by micrometer 
screw), Which permits the estimation of the 
potential with an error of 1 to 2 percent at 180 
kv., and which ts independent of the degree of 
blackening of the plates except in the case of 
under-exposed plates. 


also 


Hickey, P. M. Important considerations in 
planning an x-ray department. Radiolog., 
August, 1926, vil, 104-108. 


The author concludes that in general the 
planning of a roentgen department presents 
problems peculiar to the type of institution 
where it is to function. While general conclu- 
sions can often be drawn and general plans 
followed to advantage, vet each department 
demands the most careful study: (1) to realize 
the general scope of the problem, and (2) to 
work out the various details with the utmost 
care. 

As nearly as possible units of construction 
should be followed so that sub-departments 
can be shifted if the growth demands or if the 
character of the work should change. A suffi- 
cient number of dressing rooms should be made 
available, the most eflicient type being one 
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which Is placed between the 
and the exposure room. 

possible, 
vided for 


reception room 
rOOMS should be 
work, pulmonary 
surgical roentgenoscopy. 
Special attention should be given to the matter 
of ventilation and heating of the various rooms 
and to the illumination of the roentgenoscopic 
room. 

In planning the electrical power supply the 
roentgen-ray department should have a sepa- 


separate 
gastrointestinal 
roentgenoscopy 


pro- 


and 


rate outside transtormer with an individual 
service to the various outlets in the depart- 
ment. Under no circumstances should the 


roentgen department derive its power current 
from transtormers which 


also supply current 
for other 


plants within the hospital. 
lo prevent radiation escaping from one room 


power 
to another the author believes it is much better 
to surround the tube with efficient shields and 
to rely for further protection upon barium 
plaster walls and barium plaster floors. Barium 
cement tiles in the walls or partitions constitute 
a further aid tn protection. 


Hinman, FRANK, and RepewiLt, Francis H. 


back flow. J. Am. AM. ASS., 


1926, Ixxxvil, 


Pvyelovenous 


Oct. 16, 1287-1293 


Pyelovenous back flow is the name applied 
to the phenomenon of drainage into the venous 
system from the renal pelvis 
conditions of back pressure. 
not of 


under certain 
condition is 
uncommon clinically, and 
may be readily demonstrated experimentally. 


The most 


OCcCUrrence 


common place of occurrence Is at 


the fornices of the minor calvces into the inter- 


lobar venous spaces. In the manner of occur- 
rence the following are probably of impor- 
tance: diapedesis, osmosis and permeability of 


the membranes. 
Lach of the innumerable mediums that have 
been suggested for pvelographic purposes has 


its own colloidal content and its OWN Pec ullar 


ionization reaction to the membranes with 
Which it comes In contact. Conseque ntly differ- 
ent types ol pictures mav be expected corre- 


sponding to the differences in isotonic reactions 
of these different mediums. Another 
Importance is the individual variation in pene- 
trability of the membranes. 

This phenomenon of pyelovenous back tlow 


is of clinical significance in relation to pvelog- 


raphy both to accidents following the use of 


toxic substances and to defects of filling in the 
pvelogram which may lead to misinterpreta- 
tion. The manner in which pressure is applied 
is of the utmost importance. 
the kidney with respect to age and disease is 


also of importance. Greater ease of back flow 
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is to be expected childhood and in certain 


disease ‘conditions. 
HoLTrHuseN, H. 


methods of 
therapie, 1926, 


The present status of physical 
dose measurement. Strablen- 
XX, I-37. 

A general review of the question is presented. 
The conceivable difficulties in the measure- 
ment of the quality and quantity of roentgen 
from the fact that the attempt ts 
made to obtain a comparative measurement 
of heterogeneous mixtures of radiation of vary- 
ing hardness. The measurement of the 
of roentgen rays of different 


ravs arise 


energv 


wave lengths ts 
not practically feasible at present owing to 


method. The 
basis of the 


the difficulties of the assertion 
that the fundamental standard 
dosimetric unit is dependent exclusively upon 
the energy measurement will remain unjusti- 


fied so long as it is doubtful whether the 
biological effect of the roentgen ravs of vary- 


ing wave lengths is directly proportional to 
the absorbed energy. The measurement. of 
is affected by the estimation of one of 
the chemical or physical effects called forth by 
the roentgen rays. Other things being equal, 
that dosimetric reaction is given preference 
which runs parallel to the biological radiation 
effect over the greatest range of wave lengths. 
The chemical methods of measuring radiations, 
in addition to being unable to vield sufficiently 
sharp readings of the intensity of the reaction, 
suffer primarily from the disadvantage that the 
ratio of the absorption to the tissue response 
undergoes sudden changes due to 
absorption within the range of 
ordinarily emploved in pra 
In contrast to this the 
Le., pure absorption, 
rele: asing photoelectrons 
by that portion of scattering responsible for 
the recoil electrons, this true absorption runs 
entirely parallel for air and tissue throughout 
the whole range of wave lengths emploved 


dosage 


selective 
radiations 
ctice. 

actual 
which Is 


absorption, 
capable of 
and which ts increased 


In practice. At any rate this holds for air 
ionization which, with the absolute roentgen 


unit based upon it, merits preference over all 
other dosimetric reactions not only for reasons 
of exact detinability, but 
special adaptability 
tissue 


also because of Its 
as an equivalent of the 
Amongst the other dosimetric 
reactions, the irregular percentage participation 
of recoil electrons with small ionization cham- 
bers, the participation of the radiation from 
the wall being more effective than the incom- 
plete utilization of the air radiation), causes 
deviations from the expected proportionality 
of the absorption by air and tissue on the one 
hand, and the dosimetric reaction on the other. 


SC. 


604 


The variations in the sensitiveness of various 
dosimeters between 60 and 186 kv. (half value 
laver of copper between 0.05 and 1.73 mm.) 
referred to the measurements obtained with a 
barrel chamber are paralleled by the deviations 
predicted ly theory. The technical difficulties 
of the measurement with purely air tonization, 
and the difficulties of determining the absolute 
R measurement are explained as due to the 
peculiar behavior of the roentgen rays upon 
absorption. There are discussed the conditions 
under which the standardization of the roent- 
gen unit can be made and the possibilities of 
employing the roentgen unit in practical radia- 
tion therapy. For technical reasons, the dose 
is best measured in the free roentgen beam. The 
“roentgen value” 
R per minute contained by the beam under 
examination at a focal distance of 30 cm. The 
scattering in relation to the radiation quality 
and field size can be read off from a prede- 
termined table or curve. Such data have been 
determined by the author 
medium and hard rays. 

The measure of the quality of radiation can 
be suitably determined by 
absorption and determination of the semithick- 
ness value of copper. This value is not only 
easily determined by the same instrument used 
for measuring dosage, but is also directly 
related to the percentage depth dose, the most 
important value for practical purposes, and 
for the sake of which the quality of the radia- 
tion has to be determined. The German and 
French R units are compared and the view- 
point is taken that the German unit as an abso- 
lute measure is more exactly detined and is 
independent of external conditions. On the 
other hand, it seems desirable to employ the 
constant activity of radium for checking the 
constancy of sensitiveness of the 
apparatus (secondary calibration). 

With the biologic: il method of dosage 
measurement (using Ascaris ova), it was found 
that within the hardness range of 100 to 200 
ky. equal numbers of roentgen units correspond 
to equal biological effects as expressed in the 


measuring 


percentage injury to embryonic development of 


the Ascaris larvae. 


Jerman, E. C. One hundred milliampere 
Bucky diaphragm technic. Radiology, July, 
1926, vu, 59-61. 


For roentgenographing the kidney the author 
recommends the anteroposterior position at 25 
inch distance, 65 kv. peak, 100 ma. for 2 sec. 
with a 5-100 tube. Compression by means of a 
rubber bladder, air inflated, ts almost untver- 
sally employed. For the stomach, colon and 
gall-bladder the posteroanterior position is 
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is defined as the number of 


for radiations of 


measurement of 


recommended, distance 25 inches, TOO ma., 
with 1 sec. exposure. For the stomach and 
colon the voltage recommended ts 84 kv. peak, 
and for the gall-bladder it is 76 kv. peak. The 
above figures are based upon average adult 
weighing 150 pounds. An accurate time switch 
and a stabilizer are essential for 
results. 


satistactor\ 


JeERMAN, E. C. 
technic. 
165. 


sinus 
August, 


Frontal 
Radiology, 


and mastoid 
1926, vu, 1604 


A good roentgenogram of the frontal sinuses 
should show clearly and well detined the border 
walls and the septa of the sinuses. The frontal 
sinus area should be darkened slightly and 
should show a somewhat greater density than 
the surrounding bony structure. The ethmoid 
sinuses should be shown quite clearly. If the 
nose-chin position be used the maxillary sinuses 
should be clearly outlined with proper density. 

With a Potter-Bucky diaphragm a distance 
of 25 In. is suggested. Without the diaphragm a 
30-in. distance is suggested for the purpose ol 
increasing the quality of detail. 
through a 5-10 radiator tube is suggested 
order that good detail may be obtained. The 
posteroanterior position is recommended with 
the tube operated at 87 kv. peak, 15 sec. expo- 
sure when a Bucky diaphragm is used, and 

~4 kv. peak for to see. without the di: aphragm. 
A cone 5 tn. in diameter and to or 12 in. 
ordinarily emploved along with the 
Bucky diaphragm; and a cone 3 in 


Ten Mat. 


long Is 
Potter- 
3 In. in diameter 
(at the larger end) and 6 or 7 in. long is ordi- 
narily employed when not using the diaphragm. 
A good roentgenogram of the mastoid should 
show the complete lateral contour of the mas- 
toid area as well as the complete cellular struc- 
ture of this area. All septa should be clear and 
distinct. The technique should correspond with 
that outlined above for the frontal sinuses. 
The mastoid is roentgenographed in the lateral 
position with 87 kv. peak for 5 sec. with a 
Bucky diaphragm and at 7o kv. peak for 5 sec. 
without the Bucky diaphragm. 


LINSBAUER, kK. Roentgenological 
mosses and ferns. 
Fortschr. a. d. 
February, 


studies on 

Developmental stage. 
Geb. d.  Réntgenstrablen, 
1926, Xxxiv, 265-287. 


The gametophytes of liverworts and ferns 
react to roentgen irradiation of 2 to 5 H and 
upward, with a retardation of growth, but an 
iIncreé ise of the dose even up to 40 H causes no 
necrosis to appear, those cells receiving the 
maximum dose appearing only to go more pre- 
maturely over to the permanent stage. The 
germination of spores of Fegatella and gymno- 


grams is neither inhibited nor delayed by 
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strong irradiation (40 4). The inhibitory reac- 
tion is first noticed in germ embryos of Fega- 
tella during the transition to the dorsiventral 
state. 

Those growth processes which depend. pri- 
marily upon enlargement of cells (increase in 
volume of the cell elements) are not affected by 
the irradiation. The development of the rhi- 
zoids, the extension of the sporangiophore ol 
Fegate lla, the first dev elopment of budding cells 
and the germination of the spores, all proceed 
normally in irradiated specimens. 

Single irradiations appear to be accumulated 
in a typical manner. The sum of the individual 
doses delivered at intervals of twenty-four 
hours appears to have a smaller effect than a 
single dose of the same total magnitude. It was 
found that four doses of 5 H each gave the same 
effect as that produc ed by a single dose of 10H. 
A summation of single irradiations on the liver 
wort thallus results in the production of an 
entorced hibernation, but in this case the plant 
remains unmatured. This is regarded as proot of 
a physiological difference between the state of 
true latency and entorced hibernation. 

Irradiations of the budding cells of Lunularia 
causes changes in the growth in the sense that 
the primary thallus, ceasing its ordinary growth 
(with doses of 3 H and upward), shows one or 
more adventitious structures which may lead 
to the development of secondary growths. 
Similar effects are produced upon tern prothal- 
lia. These secondary structures appear to 
develop normally and vield normal sporo- 
phytes, a fact which proves that these struc- 
tures have developed from the cells injured by 
the roentgen rays. 

Cells in the stage preparatory to division are 
able to continue the process of division even 
after irradiation, but usually there occurs a 
twenty-four hour interval in which no division 
takes place. After this period all cells of the 
prothallium may undergo one or more further 
divisions. This fact indicates that even cells with 
resting nucler can be affected by irradiation. It 
has already been noted that older cells which 
normally do not undergo diy ision appear to be 
immune to roentgen injury. In other words, the 
roentgen sensitivity of cells decreases as the 
pass from the embryonal to the permanent 
stages. 

The proliferations in the thallus produced by 
irradiation are due to the disturbance of the 
normal center of division whereby tn place of a 
harmonious development there arises a series 
of independent foci of development not sub- 
ordinated to each other. The reason tor this 
appears to be not the development of necro- 
hormones, but the disappearance of cor relating 
inhibitions. 


International Abstracts of Roentgen and Radium Literature 695 


LORk, RICH. The question of the origin of 
roentgen sickness. Strablentherapie, 1926, 
184-188. 

The protective lead inclosures furnished by 
Siemens and Halske assure an uncontaminated 
atmosphere in the roentgen treatment room 
(provided there Is adequate ventilation around 
the apparatus), but in the experience of the 
author this installation does not completely 
eliminate the occurrence of roentgen sickness 
in patients. It does seem, though, that the fre- 
quency and intensity of these symptoms are less 
than those which occurred before the installa- 
tion. It therefore follows that so-called gas 
poisoning cannot be the sole cause for the 
occurrence of roentgen sickness. It is also 
pointed out that the nurses and roentgen 
therapists constantly present during treatments 
have never shown any. signs of general 
disturbance. 


Heinz, and ScHNeEIDER, ERICH. 
Roentgenological studies of the gast ric canal. 
Fortschr. a. d. Geb. d. Rintgenstrablen, Febru- 
ary, 1926, XXXIV, 252-261. 


| OSSEN, 


Silver beads were carefully attached to the 
exterior of the gastro-duodenal passage in.a 
dog so as to outline the position of the walls in 
the roentgenogram. The animal recovered from 
the operation and subsequent experience 
showed that the presence of the beads caused 
no unusual symptoms. Feeding experiments 
were then instituted and serial roentgenograms 
taken. 

The pictures show clearly that in the dog 
the newly swallowed food first passes exclu- 
sively over the small curvature. As more food 
reaches the stomach the gastric musculature Is 
put under strain and thus appears to be con- 
tracted around the food. 

The roentgen pictures also show clearly that 
in the dog, as well as in man, there is a distinct 
antrum formation which in structure and func- 
tion seems to be fundamentally alike in both 
species. The conclusion from the experiments 
is that the function ol the Waldever canal in 
the stomach can be easily demonstrated roent- 
genographically in the dog. The interpretation 
of this function from a purely mechanical point 
of view appears to be somewhat more difficult 
to understand in the dog than in the case of 
the human who walks erect. 


Mooney, BERNARD R. A simple method of 
preparing gelatin capsules of tetraiodo- 
phenolphthalein. Radiology, 


August, 19206, 
Vil, 167-1608. 


Size No. 2 gelatin capsule is packed with 8 
grains of the dve, dipped in a 10 per cent solu- 
tion of formaldehyde and allowed to become 
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nearly dry (sticky) by exposure to the air. 
It is then inclosed in a larger capsule, a No. 
o. Glutoid, formed by the action of tormalde- 
hvde on gelatin becomes very 
allowed to dry. This is the reason for covering 
the partly dry capsule with a larger sized 
dry one. The dipping very effectually seals 
the capsule. The capsules should be freshly 
prepared and exposed to the light as little as 
possible. The dose is 20 to 40 grains of the dve, 
depending on the weight of the patient. 

It is claimed that nausea, vomiting and diar- 
rhea are not so often noted after the prepara- 
tion of the dve as above outlined. In the last 
50 routine cases nausea occurred five times, 
vomiting twice, and diarrhea not at all. Gall- 
bladder shadows on the plates are uniformly 
better when produced by the above capsules. 


Ostunpb, Ropert M., and Bachem, ALBERT. 
Germinal epithelium in x-raved testes of rats. 
Proc. Soc. Exper. Biol. e~ Med., May, 1926, 
XXIII, TOL. 


Rat testes were exposed to graded doses of 


roentgen rays and studied up to six months 
alter exposure. Doses up to 10 erythema doses 
were given at one time. The extent of degenera- 
tion produced in the seminiferous epithelium 
was found to depend roughly upon the amount 
of irradiation. Actively dividing cells, sperma- 
tocytes and then spermatgonoia are the most 
easily injured. Spermatozoa disappear for a 
short time (about 10 days) after exposure. 
Their absence marks the time required for 
conversion of spermatogonia into spermato- 
cytes, then to spermatids, and finally to 
spermatozoa, 

Doses exceeding 3 E. D. cause aspermato- 
genesis with degeneration of all seminiferous 
epithelium excepting the Sertoli cells. The 
latter did not succumb until 8 erythema doses 
or more were applied. The persisting cells 
gradually change in structure, and from them 
are produced spermatogonia. Regeneration 
takes place from these persisting indifferent 
cells, and the latter are therefore regarded as 
essential germ cells. Within one month consid- 
erable recovery takes place and in three to 
four months the testes are again normal. 
Since the germinal epithelium was not com- 
pletely destroyed by irradiation, it cannot be 
said that this tissue does not take part in 


producing the sex hormone in roentgenized 
animals. 


Pope, Curran. The treatment of roentgen- 
ray nails. J. Am. M. Ass., July 24, 1926, 
IxXxxvil, 242. 

Roentgenographers’ nails usually present 

a trophic appearance, being rough, ridged and 
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dirty. The treatment suggested by the author 
gives excellent results but requires patience 
and perseverance. The hands and nails are 
cleansed with a soft brush and good soap. The 
hands are bathed in very hot water and then 
immersed in very cool water and rubbed dry 
with a crash towel. The entire hand ts anointed 
with olive otf and the oil is worked into the 
nails, especially their corners and edges by 
means of an orange wood stick. This had best 
be done in the evening, the surplus oil left on 
the fingers and a pair of gloves worn during the 
night. In the morning the hands should be 
cleansed, rubbed with olive oil and the oil 
wiped off with a towel. After this treatment 
has been followed for six or eight weeks the 
nails should be carefully manicured, trimmed, 
prepared and finally glazed over. This fills 
the ridges, closes the pores, prevents them from 
cracking or breaking and prevents the collection 
of dirt. 


Putnam, Tracy J. Some brominized oils tor 
radiographic use. J. Am. MI. Ass., Oct. 2, 
1926, Ixxxvil, 1102 1104. 


An investigation was made into the com- 
parative merits of various tvpes of halogenated 
oils at the Laboratory for Surgical Research, 
Harvard Medical School. In addition to iodipin, 
lipiodol and lipiodol ascendant, tests were made 
on the following oils after halogenation 


rape- 
seed oil (highest specific gravity), castor oil 
(highest viscosity), linseed oil (high todine 


value), cod liver oil (animal oil of high todine 
value), pOpp\ oil, olive oil (typical semidrving 
vegetable oils), neat’s-foot and lard ol (the 
liquid portion of typical body fat), porpoise 
oil (low viscosity animal oil), parsley-seed oil 
(low viscosity vegetable oil) and spermaceti 
oil (lowest specific gravity, unusual chemical 
composition). 

It was found that the animal oils are 
irritating, more easily emulsified and more 
quickly absorbed than the vegetable oils at 
present in use. The various animals oils could 
be made sufficiently opaque for roentgeno- 
graphic purposes by forming bromine substitu- 
tion products instead of iodine addition com- 
pounds. In a few comparative biologic tests 
made with these halogenated fats it was found 
that they were less irritating to the tissues 
than air. 

Lard oil containing 40 per cent bromine 
appears to be the most suitable of the 
tested for myelography, pneumography, etc. 
Lard oil containing 11 per cent bromine has 

lower specific gravity than the body fluids, 
and might be used for ventriculography by the 
spinal route, to outline the surface of collec- 
tions of fluid, ete. 


less 


oils 
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Permanent emulsions of these oils may be 
made and are fine enough to be injected intra- 
venously. ‘They may be used in pyelography, 
etc. Brominized sperm oil is the darkest and 
at the same time the least viscous of the halo- 
genated oils tested. It is more irritating than 
lard oil and does not emulsify easily, but it may 
find special uses. 

The brominized like the iodized 
appear to be self sterilizing and do not become 
rancid on standing. They will stand high tem- 
peratures, even autoclaving without setting 
tree bromine, but there is danger of 
hydrolysis. 


oils oils 


some 


Rustin, I. C., and Benpick, A. J. F luoroscopic 
visualization of tubal in women. 
J. Am. M. Ass., Aug. 28, 
657-6055. 


Tubal peristalsis in) women, in spite of 
abundant opportunity for observation, has so 
far not been observed or described as occurring 
during laparotomy. This physiological func- 
tion of the fallopian tubes has been assumed by 
embryologists and physiologists to be a neces- 
sary factor in the transportation of the ovum, 
Undoubtedly during 
paralysis of the muscular 
tubes; addition tubal contractions are 
dependent on ovarian activity unless 
special observation is made at favorable times 
the motions of the tubes may be overlooked. 
Moreover the motions are slow at best and 
appear to be slower in humans than in the lower 
animals. 


1926, Ixxxvu, 


there Is a 
movements of the 


anesthesia 


The observations made by the 
upon patients in) whom peruterine tubal 
insufflation with carbon dioxide had demon- 
strated the fallopian tubes to be non-patent or 
partially blocked. Twenty-six patients were 
observed. Roentgenoscopic observations were 
made during the lipiodol injection 
several minutes after the uterine 
tubal lumina were tilled by the fluid. Films 
Were taken at the same time, one-half hour 
later and again at later periods for several 
weeks. With the exception of 2 cases, 5 ¢.c. of 
fluid was sufficient to fill the uterine cavity 
and the tubes to full length. In 2 cases the 
cavity held more than 5 ¢.c. and the quantity 
used was doubled. 

The results of examination in 24 of the cases 
were clear. Of these 7 w ere blocked close to the 
uterine wall. In 17 cases one or both tubes were 
visualized. Fifteen of these showed peristalsis 
which could actually be watched under the 
roentgenoscope, and evidence was obtained 
on the films by the distinct beading described 
by Drvoff as “pearls.” 


authors were 


and for 
cavity and 
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Roentgenologically the lumen of the tube 


can be -divided into two portions, the first a 
fine hair-like extending from. the 
uterine cavity a distance of 1 to 3 inches. Its 
course is usually downward and outward and is 
fairly yg The second portion from 1 to 4 


process 


inches in length is tortuous and more or less 
eating to the ampulla and 
ovaries. The first portion does not show any 


peristalsis. It empties and fills but no rhythmic 
action can be seen. ” 
sponding to the 
motion, 

Three types of motion 


The second portion corre- 


ampulla displavs peristaltic 
| 


are encountered: (1) 
the passage of lipiodol through the tubes as a 
result. of pressure exerted by the injecting 
svringe. This movement is somewhat 
irregular and goes from uterus to fimbria. (2) 
A worm-like twisting or writhing action of the 
tube, which may be due either to a contr: iction 
of longitudinal muscle fibers alone in 
conjunction with a mnoverten transmitted from 
adjacent viscera. 


slow, 


) A true peristalsis showing 
as a distinct be: Oo which travels in a wave- 
like motion starting at the fimbria and pro- 
gressing toward the uterine cavity. Its rate 
varving in different subjects is from five to nine 
per minute. It could not be seen in all subjects 
and was seldom seen as soon as the tube 
showed dilatation. Whether this rate is normal 
or whether it Is a response to a foreign material 
(Iipiodol) in the tube, is impossible to state, 
but it proves that the tube is capable of 
rhythmic regular peristalsis extending toward 
the uterine cavity. 


v. Satis, H. Materials 
roentgen rays. Fortschr 
strahlen, February, 


protective against 
a. d. Geb. d. Rintgen- 
1920, XXXIV, 317-321. 


A research has been going on for a number of 
Vears on the experimental development. of 
material suitable for the construction of light 
gloves, caps, masks, covers, etc. Metal was 
incorporated in its colloidal form in textiles or 
rubber, instead of the metal salts or oxides pre- 
viously emploved. The metal was treated by 
the Clavel process for the production of highly 
colloidal particles. It was found that the greater 
the degree of dispersion of the metal, the greater 
the degree of its protection against roentgen 
rays. 

Silk, wool and cotton treated in various man- 
ners showed different opacity to 
roentgen rays, but in no case were they sufli- 
ciently protective as compared with customary 
leaded rubber. Attempts to increase the num- 
ber of lavers of fabric to increase roentgen 
opacity caused a loss in flexibility. The treat- 
ment given to the textiles affected their dura- 


degrees of 
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bility. Thin rubber gloves containing colloidal 
metal were found to be useless because of their 
brittleness and stickiness. 


Sante, L. R. An indexing system for the 
cataloguing of pathological tilms. Radiology, 
August, 1926, vil, 149-163. 


None of the classifications of disease or 
causes of death in general use can be employed 
in roentgen-ray classification since they are not 
adapted to the wide range of conditions. The 
author presents a classification which takes 
into consideration not only disease conditions 
but pathological signs or symptoms and may 
be modified to include any special investiga- 
tion desired by the individual roentge nologist. 
This system in brief ts a modification of the 
Dewey Decimal System applied to the roent- 
genologist’s needs. 

The various anatomical systems are num- 
bered and all diseases of pathological condi- 
tions are grouped under the various systems 
wherever they belong and are numbered with 
decimals. Each number, with the disease con- 
dition which it represents is placed upon a card 
and records of all cases of this disease are 
entered upon this card. The films remain in the 
general file, this indexing system merely giving 
information as to where they may be found. 


ScHEPMANN, W., 
effect of “‘extra 
bacteria. Alin. 
1608-16011. 


and Frecke, H. On the 
soft’ roentgen rays upon 
Webnschr., Aug. 27, 1926, v, 

Experiments were performed on the com- 
parative sensitivity of certain bacteria to extra 
so{t and hard roentgen rays. The extra soft rays 
were produced by a Miiller tube containing a 
copper anticathode provided with a 
Lindemann window. This tube was operated 
at 10 ma., 50 kv. effective; the average wave 
length of the unfiltered ravs was found to be 
1.29 A. The focal distance was 16 cm. and the 
intensity of the ravs measured with an ioniza- 
tion chamber 25 cm. in diameter was 36.1 R per 
second. 

The hard rays were produced by a Metro 
tube operated at 7 ma., 80 kv. effective, at a 
focal distance of 12 cm. The organisms tested 
were Micrococcus pvogenes aureus, Bact. colli, 
Bact. pvocvaneum, Bact. prodigiosum, and B. 
mesentericus. Cultures were freshly inoculated 
upon agar plates and exposed to the rays. After 
inoculation the plates were dried for a short 
time in a current of warm air and then exposed. 
Only a small portion of the plate was exposed 
to the rays, the remainder acting as control. 

Incubation of the control plates for twenty- 
four hours showed the usual dense bacterial 
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growth but the trradiated zones showed ditler- 
ent pictures. Where the bacteria were killed off 
there was a large round sterile zone in the agar 
surrounded sharply by the profusely growing 
culture. Where the dose was inadequate for 
complete killing the growth was. slight, and 
inversely proportional to the intensity of the 
dose. The results show that different lengths of 
time are required for a complete killing of the 
various bacteria. Bact. prodigiosum was com- 
pletely destroved in’ three minutes, while 
with Bact. pvocvaneum only 8o per cent were 


killed during three minutes’ exposure. Bact. 
colt was only 7o per cent destroved in tive 


minutes, while the staphyvlococe: required ten 
minutes for a 75 per cent destruction. At no 
time was there ee any growth stimula- 
tion induced by very short exposures. 

The spore-former, B. mesentericus acted a 
little differently. When irradiated immediately 
alter inoculation on the plate (the streaks con- 
taining only spores) about 60 per cent were 
destroved forty-five minutes. When the 


plates were incubated at 37°c. for hours 
before irradiation so as to permit some ol 
the spores to germinate, 60 per cent were 


destroyed an exposure of thirty minutes. 
This experiment demonstrates that the spores 
are more resistant than the vegetative 
to soft roentgen rays. Since an exposure 
time of one second corresponds to a dose ot 
36.1 R under the conditions of these experi- 
ments, the total dose required to produce the 
above effects may be easily calculated. 

So far as the observations go, there were no 
alterations biological function of the 
bacteria as a result of exposure to the extra 
soft rays. 

Exposures with hard rays were made only 
upon Bact. coli because the time required 
for producing an effect upon the other organisms 
exceeded the life of the tube. In the case ot 
Bact. colt the effect of the hard rays was about 
one-half that produced by the extra soft rays, 
the dosage in both cases being the same. Since 
this experiment required an exposure of 
several hours to the hard rays it may well be 
that the ozone and nitrous oxide gases in the 
roentgen room may have contributed somewhat 
to the bactericidal effect noted. These observa- 
tions show a distinct specitic effect of the extra 
soft rays upon the bacteria as compared with 
the hard rays. 


forms 


Scumitr, WaLtHer. Again the question of 
injury to the offspring as a result of roentgen 
treatment preceding pregnancy. Strablen- 
therapie, 1926, xxi, 608-624. 


A review of all the facts at present available 
would seem to indicate that there is no danger 
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International 
to the offspring of roentgen irradiated parents, 
if the roentgen treatment 
before conception. 


was administered 
As regards the effect upon offspring when the 
pregnant mother is irradiated, there are 
few cases reported that may have a | 
In these cases, the 
absolutely to a causal 
roentgen irradiation and the found 
in the child. It must, howe, er, also be admitted 
that there is no proof that the roentgen 
were not responsible for the deficiency 
offspring of irradiated mothers. It 
behooves the 


only 
bearing. 
does not 


evidence point 
relationship between 


deticience, 


ravs 
in these 
therefore 
careful roentgen therapist to 
give the patient the benefit of the doubt and 
not to tirradiate any mothers, 


prospective 
except such 


conditions as tuberculous or 
gonorrheal infections of the genital tract or in 
the larger myomas where possibility of mother- 
hood is practically eliminated tn any 


A bibliography of 36 


event. 


papers IS appended. 


ScHNEIDER, Eric. Biological effects of roent- 
gen rays upon unicellular organisms, from 
studies on Paramecium.  Strablentherapie, 
1920, O2-100. 

The mere change of the medium tn) which 


Paramecium is grown is suflicient for demon- 
stration of a biological effect of roentgen 
upon this organism. The effect of the rays is 
apparently associated in way with the 
electrolytes in the medium. This biological 
reaction occurs only within a certain zone of pH 
which in the 
alkaline side. 

When dilute sodium hydroxide was used, the 
roentgen effect was demonstrable between pH 
7.25 and 7.3. When sodium carbonate was 
emploved, the roentgen effect occurred between 


ravs 


some 


case of Paramecium lies on the 


pH 7.2 and 7.5. This range was between pH 7.3 
and 7.7 when the electrolyte was sodium 


bicarbonate. 
he effect of the roentgen rays at the lower 


limit of the effective range (pH 7.25 to 7.3) Is 


apparently of a stimulating nature, but at the 
higher pH values the effect is distinctly depres- 


sive and lethal or disruptive, and 


nonspe clic. 


moreover 


Phe paramecia were irradiated either in hay 
infusion or in a watery Vhree dit- 
ferent doses were administered. Phe roentgen 
apparatus was operated at 4 ma., 41 paral- 
lel spark gap, potential-hardness meter 130 to 
200 kv., no filter, 23 cm. focus distance. It was 
found that such an irradiation for 13 to 39 
minutes produced no demonstrable effect upon 
the paramecia. In this case the pH of the sur- 
rounding medium was 7.0. Apparently the 
enormous quantity of radiation administered 
had no effect at this acidity. This resistance to 


suspe nsion. 
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radiation was tound definitely 


related to the 
pH of the surrounding medium. 


SCHOENHOLz, L. Demonstration of intracranial 
hemorrhages in the dead newborn without 


autopsy. Alin. Webnschr., Sept. 17, 1926, 
Vv, 1776-1777 
The method suggested by the author con- 


sists In the injection of a plastic shadow pro- 
ducing mass which will distribute itself in 
the cranial spaces and reveal on the roentgeno- 
gram the localization of the hemorrhages. The 
fetus is placed in physiological saline, kept at 
40°. The contrast material consists of a mixture 
of 60 parts red lead, 100 parts water, 20 parts 
gelatin and 20 parts chalk. Both jugulars are 
exposed and on one side the vein is ligated 
and is cranially the 
material which has been held ready in a record 
syringe, kept at 40° in_ order a keep the 
material fluid. The injection is finished when 
the jugular at the other side shows the appear- 
ance of the red fluid. The vein ts then ligated 
above the site of Injection to prevent outflow 
of the red lead. 


below, 


I-xcellent pictures of the vascular system are 
obtained when the same method of injection Is 
followed on the other side, the injection being 
continued until resistance is encountered. Of 
course pressure must be avoided 1 
prevent artificial injuries. Experi- 
ments were made on cases that could be autop- 
sied to contirm the fact that the injection mass 
extravasated only where there was a previous 
defect in the vascular system. 


excessive 
order to 


In certain cases 
where the cause of death was entirely clear and 
was not due to any intracranial hemorrhage the 
injection mass was never found to break through 
the vessel walls. Stereoroentgenograms give 
especially beautiful pictures of the distribution 
of the vessels and of the tvpes of hemorrhage 
where they occur. 


Scureus, H. Tr. The biological determina- 
tion of scattered radiation from hard roent- 
gen rays for the correction of the measure- 
ment error of Klin. 
Webnschr 1762-1764. 


made of the scattered 
radiations trom different sized surfaces by the 
Siemens dosimeter and the tontoquantimeter 
of Reiniger, Gebbert ue Schall. The radia- 
tions were produced b Veita Neo-Intensiv- 
Reform apparatus socal on direct current, 
215 kv., 30 cm. distance, 3 mm. Al or 0.5 mm. 
Cu. The readings on the two instruments were 
entirely different and no conclusion could be 
reached as to which represented the true values. 
The measurements did show that the scattered 
radiation increased with the size of the field. 


physical dosimeters. 
Sept. 17, 1926, 


Was 


It is of practical importance to know which 
of the indicated values ts correct and the author 
sought to determine this by means of biological 
experiments. The biological indicator employed 
was the root reaction of bean and pea seedlings. 
The biological experiments showed that the 
readings given by the iontoquantimeter were 
considerably higher and those of the Siemens 
dosimeter were also somewhat higher than 
indicated by the response of the seedlings. 
Assuming that the seedling reaction runs 
parallel to the tolerance of the human skin it 
may be said that the scattered radiation meas- 
urements made with the iontoquantimeter for 
purposes of calculating the actual dose on the 
surtace of the body are less suitable than those 
made with the dosimeter, which also gives 
readings that are still too high. The biological 
tests show that increase of the field size in- 
creases the amount of scattered rays and 
suggests a decrease of the calculated time of 
irradiation from the dose measurements made 
in the air without a se: ittering body. However, 
the magnitude of the correction for scattered 
radiations is considerably less than that indi- 

cated by the small tonization chambers. 
Although the observations have been made 
with the aid of plant seedlings, the data appear 
to be applicable in practical human therapy. 
SeynscHe, Kart. Germinal 


tion and offspring. 
xx1, 600-607. 


gland trradia- 
Strablentherapie, 1926, 


A report is given of a case occurring In a 
woman aged thirty-seven who received a 
castration dose for the treatment of acute 
menorrhagia. Permanent amenorrhea did not, 
however, occur and the woman gave birth to a 
child two and a half vears after the irradiation. 
This child at birth showed nothing unusual 
except for a somewhat small sized head. How- 
ever in a short time a pronounced microph- 
thalmos appeared and developed shortly into a 
typical mongolism. The author points out 
that there is no proof of cause and effect 
between the irradiation and the birth of the 
abnormal offspring. 

In addition 2 other cases are described briefly 
in women, whose husbands had been under 


prolonged exposure to roentgen rays, who 
gave birth to deficient offspring. The first 


occurred in a family of 5 children, 
seven and a half years old. The parents were 
both healthy, the father being a busy roent- 
genologist. The three older children are entirely 
healthy. The child two and a half vears old 


the oldest 
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shows mongoloid characters, and the child one 
vear old is a typical mongoloid idiot. In the 
second case of a family of 3 children, thirteen, 
ten and five vears old respectively, the parents 
were healthy and without history of mental 
deticiency in their families. The father has 
been working for sixteen vears in a large roent- 
gen institute and is now beginning to show 
signs of roentgen injury of the right hand. The 
two older children in this family show decided 
signs of imbecility while the voungest does not 
appear to be so much affected so far as intelli- 
gence Is concerned. 

In these two cases there is again no absolute 
proof of cause and effect, and the author 
expresses no opinion in this matter. The cases 
are merely reported tor record. 

The viewpoint assumed regards the 
irradiation of fertile women ts that so long as 
injury of the embryo remains a_ possibility 
there is no good justification for stimulative 
irradiations or for temporary roentgen steriliza- 
tion of such women. In the author's clini 
requests for the irradiation of girls and young 
women are declined. 


Simpson, FrRaNK E., and FLesHerR, Roy 
A new uterine screen and introducer tor 
inserting radon tubes into the uterus. J. Am. 


M. Ass., 


The screen consists of a evlindrical lead tube 
with a lumen just large enough to contain the 
radon tubes. It can be bent to conform to the 
curve of the uterine canal. Screens may be 
made in various lengths and may contain as 
many radon tubes end to end as needed. The 
wall thickness Is 0.75 mm., the diameter of the 
lumen being 2.5 mm. Each end of the screen is 
fitted with a nickel plated brass screw cap with 
an evelet for attaching a string. 

The introducer is 30 cm. long and contains a 
obturator, one end of which ts divided into two 
jaws for the reception of the screen, the other 
end being provided with a ring. The screen 
may thus be clamped in the distal end of the 
introducer or released from it, by pulling or 
pushing on the proximal end of the obturator. 

From 500 to 1000 or more millicuries may be 
used, the time of exposure being about one to 
three hours, depending on the quantity ol 
emanation. In making intracervical applica- 
tions with the above device, dilatation ts 
seldom necessary and trauma is thus mini- 
mized. Repeated bending of the screen tends to 
weaken and break it, hence the lead 
should be renewed frequently. 


April 3, 1926, Ixxxvi, 1005. 
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New and improved type of grid 
construction of high ratio, giving 
the finest detail and contrast. Pa- 
tient brought nearer to plate. 

A neat compression band attach- 
ey Ser ment for holding the patient still 
$ 2 5 during exposure. 

An electric contact device for 
operating the time switch to make exposures automatically from 1 to 60 seconds, $5 00 extra on Curved 
Buckies, included in Flat Bucky price. 

Our speed control is accurate and reliable and timed in actual seconds. It does not require constant 
repairs. We claim ours are the smallest, neatest and most accurate and effective Buckies on the mar 
ket, operating in horizontal or vertical position. Larger sizes take all make cassettes up to 17x 17 size, 
Small Flat Bucky takes 11x 14 or smaller. Has 6:1 ratio grid cutting off practically 90% of secondary 

All metal construction electrically welded and practically indestructible. They do not get “out of 
date.” Curved style $250.00, 17x17 Flat style $260.00, 11x14 Flat style $175.00. Liberal cash discounts. 


mpartment. 


DEVELOPING TANKS UBinches long inside Overflow 


POTTER- BUCKY 
FEAT 


Our stone tanks are considered the best de- 
signs and values on the market. Each has a space eal? 
for ice or hot water for controlling the develop- ae ——_a— 
ing temperature. The 5 and6compartment styles | ly 
also have a 4" air space to prevent temperature af | 
of wash water from affecting the temperature of \ J SOS inches 
developer. Lengths over all ree 
spectively. Illustration shows our regular 6 com~ 47; 
many sizes of enamel tanks also. Send for special 2— @0% inches — 
circular. 4-compartment 5-compartment 6-compartment 
Prices shipped from Virginia : : $50 50 $56.5 $68.5 
Prices shipped from Chicago, Boston or or : $59 00 $67.25 $77. 
DR. GRANGER’S SINUS DEVICES DENTAL FILM MOUNTS 


We furnish these to fit any make cussettes. 
Specify outside size of cassette when ordering for 
8x10 only. Sphenoid Mask with proper angle 
block $13.00. Mastoid Localizer with angle 
block $27.00. 

INTENSIFYING SCREENS 


Get our net prices on screens either alone, or 
mounted in cassettes. It may save you some 
money. We are distributors on Buck X-Ograph 
cassettes, and carry the standard makes of screens. 


BARIUM SULPHATE (Paragon) 


We have furnished enormous quantities of this 
to the profession during the last 10 years. We Wecan furnish many sizes and styles of mounts 
are prepared to furnish this in prepared torm in cardboard or the all-celluloid types. Special de- 
with malted milk or dry milk incorporated at signs if desired. Very liberal discounts are allowed 


DENTAL RADIOGRAPH 


$30.00 per 100 lbs. packed in 25 lb. sealed tin cans. on orders for 100 or more. Get our new price list 
5 lb. & 10 lb. sizes also available. Price of regular #160—with discounts. 
barium $24.00, fluffy style $26.00 per hundred. Special on gross lots of #1 size film $6.96. 


ASK FOR OUR LATEST PRICE LIST AND DISCOUNTS 
GEO. W. BRADY & CO., 761 S. Western Ave., Cuicaco 
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Let us send 


you these 


LEAD RUBBER GAUNTLETS 
for ad Two Weeks’ Trial 


If, at the end of that time, you are not 
thoroughly convinced that they are 
superior to any you have ever worn, 


you may return them at our expense. 


— SURE are we that you will find pliable, vie Iding readily to every move- 
the PICKER Lead Rubber Gauntlets ment of the hand and fingers. 


a vast Impro : ea Unlike ordinary gloves, PICKER Gaunt- 
we should like to send you a pair ror lets are sewed together not elued. The 
your — Try them for ¢ mfort total absence of cement in their construc- 
as them lor opacity see Low soft, light tion eliminates the unpleasant “ sticky” 
and flexible they are! feeling so frequently experienced when 


PICKER Gauntlets are made of a high perspiration melts the adhesive. 

srade buckskin completely lined with Supported by our extraordinary guaran- 

lead rubber ! 16’’ thick with a cloth tee, PICKER Gauntlets assure you at 


insert. The rubber is of the 


same consistency as that used any other gloy es.— Try them 


for Therapy. It is exceedingly for two weeks —at our risk! 


JAMES PICKER, INC. 


739 Boylston Street 686 Lexington Avenue 253 Alexander Street 
BOSTON, MASS. NEW YORK CITY ROCHESTER, N. Y. 
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The Uniformity of 
| Eastman Dupli-Tized X-ray Film 


Without a uniform x-ray film, test exposures 
would be necessary for every subject. 

This would mean more work—more equip- 
ment—an_ increased personnel. /Kmergency 
cases might even be dangerously delayed while 
waiting tor the evidence of the x-ray. 

Because of its dependable uniformity, the 
proper exposure on Hastman Dupli-Tixed X-ray 
Film becomes a matter of routine. Methods 
are sure because of standardization. It is a 
foregone conclusion that Dup/i-Tized film 
will yield the desired results. 


Genuine Eastman X-ray Film 1s iden- 
tifiable by the words “Eastman” and 
“Kodak” printed on the margin; to 
be seen after development. 


Eastman Kodak Company 


Medical Division Rochester, N. Y. 
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